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PAGES PAGE    / 
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PART I-A 

A.      IBTHOlXTQflQM 

It le  th» purpose of this report to dotomtln« th« 
«erodycaalo oharacteriatloB of Mtdh of th« oompoasnt 
part« of th« XO-120 airplan«.    lo attempt la aada  1B 
this report to (i«t«ralna th« charaoterl«tlo« of th« 
oompl«t« airplan«. 

for coQTsnieno« th« r«port  1« dlrldcd into three part«. 
Fart X oonelst« of general information and inolud«« • 
oomplet« mmaary of th« physical and aerodyacjals oharactar- 
iatio« ot th« cojsponent part«.    Part  ZI pr«««nt« th« eal- 
oulation« and «ssplalna in detail th« method of calculation 
of th« aorodynaaic eharaoterletlc«, and Part III present« 
a oomplet« liat of all r«f«r«no««. 

Pov«r on condition» r«f«r to military power only and 
flaps down condition 1« for UO^ flap deflection only. 

Th« XO-120 airplan« la a modified r«r«ion of th« 0-119B 
airplane and feature« a detachahl« cargo ooopartnent with 
■both front and rear loading prwlalone,which 1« eall«d the 
*ptLok*.The compartment provided for pilot and crew «Mteer« 
la of oonrae not detaehable and 1« dceignated "srew nacelle". 
The fueelag« oonaiats of the "pack" plus the *erew naoelle". 
So« to th« peculiar configuration required for the detaoteahle 
"pack", a quadrleyoie landing gear ie required.    Ving 
ineidenee haa been lnorea««d from 3° (0-119B)  to 7« at the 
wiag root chord. 

K,V ^oc "Vh J 
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fill« report it one of a series of reports in which 
the oharacteristics of the component parts are sonmed 
and expanded in order to define the operating character- 
istios of the complete airplane.  She complete series of 
reports are as follows. 

Fairohild Ho. Model nti» 

B107B-001 XC-120 Sstlaiation of Lateral Stability 
BeriTatiTes. 

B107-018 XO-120 Basic Aerodynamic Data 
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Tolume I • Paek On 
Volume II - Faok Off 

B107-OIU xcmso Sasio night Criteria 
Volume I - Pack On 
Volume II - Pack Off 

B107-015 XO-120 Air Load Distribution 
Volume I - Pack On 
Volume II - Baok Off 

BIO7-016 XO-120 Performance Calculations 

B107-O17 XO-120 Analysis of Wind Tunnel Data 
B107-01« XO-120 Analysis of Stability and Control 

Volume I - Pack On 
Volume II - Pack Off 

. 
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PAST I-B 

The nonenolature and »ign Convention used In this report 
is the «ame as In Fart I-B of reference (l) with the follow- 
ing addition*. 

mask 

3n 

0oB 

OLH 

Ou MH.25 L,, 

0l,K.25ln 

KA- soc-'Z-l- 

fflgmmai 
Angle of attack of crew naoella vlth reapect 
to the relative vlnd. 

Mazloon frontal area of orev nacelle 

Plan area of crew nacelle 

Sid* area of crew nacelle 

Ore« nacelle side force ooeffloient 

Crew nacelle drag coefficient 

Ore« nacelle lift coefficient 

Crew nacelic pitching moment coefficient 
about its quarter length point. 

Ore« nacelle yawing moment coefficient 
about its quarter length point. 

Ore« nacelle force coefficient parallel 
to the thrust line. 

Ore« nacelle force coefficient perpendicular 
to the thrust line 

Ore« nacelle engineering drag coefficient m 

am 

Degrees 

sq. ft. 

sq. ft. 

sq.   ft. 

Xtm i.Li ni>HI i»«■«.«, a ■i« ii'ivm» J 
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tn 
Overall length of era« nacelle la.  or ft. 

Ol Crev nacelle cross force   (oroe« wind) lha. 

DH Crew nacelle drag - parallel   to relative wind Ihs. 

^ Crew nacelle lift-perpendicular to relative 
wind. lb«. 

x» Grew nacelle air force pitching moment Ihe. 

sa Crew nacelle air force yawing moment Ihe. 

X" 
Crew nacelle force parallel  to the thruet 
line. Ihe. 

21 
Crew nacelle force perpendicular to the 
thruai line. Ihs. 

1 

1  FA- BOO-V* 

i 

'- '"—"-"--^immmmiium urn 



(~ 

R CO '   .\. ^, i iu.'L) 
REPORT NO. »in- rtiQ    FAIRCHILD   AIRCRAFT   DIVISION PAGES PAGE    -5" 

MODK. XC-120 FIUCPAJICO   BT < IIK< KKJ)   BT ArPHOVKD   BT 

Subjects—. BASIC AXBOmriAMZO DATA 
DATE   July 9, 19>« 
REVISED  

PART I- •0 

PHTSIOAL OHABAOTMaiSTIOa 

This ••etloa mammrif all of the physical eharaotsriatios 
of the ocaponsat parts of the airplans.    Thses data are 
tahulatsd on the following pages and hare heea used to 
determine the aerodynaaio charaoteristies of the eoqpenent 
parts. 

Tue gensi«.! angular relationships of the wing, orew nacelle, 
hooa and fuselage are as follovst 

oCe     « dCTL   * 7° 

cC^      Z dif      ZcC l z oCa 

KA- SQC--^ 
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2.     WIM 

1 
4 

> 

Tha following table ■tunmrlt«« th« phy«lcs*l oh»raot«rlatio« 
of tha win«,  flap«, aileron» and aileron tab«. 

JIBL 

Area • Total 
One outer panal 

One center panel 

Span - Total 
One outer panel 
One center panel 

Chord - Mean Aerodynamlo Chord 
Mean Aerodynamic Chord - Outer Panel 
Mean Aerodynaraio Chord - Center Panel 
Root Chord 
Theoretical Tip Chord 
Iquiralent Tip Chord 
Chord at intersection of outer and center panel« 

SIMgOL 

So 

Sc 

Bw 
bo 
bc 

MA0¥ 
mao0 
■»CtQ 

**%% 
c*te 
c*i 

Location - 
MAQW - horisoatal distance from L.I. of root chord 

MA0v * Tertioal diatanee from L.X. of root chord 
»0 • horlsontal distance from L.I. of root ohord 
So - Tertioal dietanoe froa L.I. of root chord| 

maos - horlsontal distance froa L.I. of root ohord 
mae0 * Tertioal distance from L.I. of root chordj 

Leading edge of intersection chord aft of leadiaj; 
ed«« of root chord 

Leading edge of root ohord above leading edge 
of intersection ohord 

Leading edge of equivalent tip ohord aft of 
leading edge of Intersection 

Leading edge of equivalent tip chord ahore 
leading edge of intersection 

Leading edge of theoretic«! tip chord aft of 
leading edge of root chord 

FA- SOC-^"^ 

ho 

»♦• 

4te 

^tt 

J^SL 

IUU7.25 aq. ft. 
U20.267 aq. ft. 
303.36    aq.   ft. 

109.27 ft. 
»♦33.075 in. 
222.562 in. 

168.28 in. 
1U7.IO in. 
197.62 in. 
21U.87 in. 
106.98 in. 
109.25 In. 
179.29 in. 

18.6U in. 
.1U.58 in. 
•16.20 in. 
27.11 in. 
•12.3U in. 

6.90 In. 

1U.25 in. 

25. U5 in. 

28.03 in. 

20.13 in. 

U3.16 in. 
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ITKM 

Location • 
Leadlnc «Ag« of thoorotloal tip chord aber« 

leading edge of interaeotion ohord 
Root ohord eaetlon a.o. aft of leading edge 

Theoretical tip ohord aeotion a.o. aft of L.I. 

Aerodynaaio center of ving, location aft of lead- 
ing edge of root chord 

Location in percent of M&Oy 

BiifliUaaigu 
Airfoil aeotion« 

Aapect Ratio 
Taper Ratio 

Root 1A0A 2U18 
Tip (Theoretical) SAOA UU09 

Angle« 
Root    chord incidence to thru«t line 
Theoretical tip chord incidence to thruot line 
Oeoaetric wing twiat 
Root chord angle of tero lift 
Theoretical tip chord angle of tero lift 
Aerodynaaic wing twiat 
foeephaok at UO^t chord line 
Qathedral - ^O^t chord plane center panel 
Dihedral - h0% chord plane outer panel 

i   > 

STMBOL 

ltt 
co 
'tt a.o. 

4i 

rum 

6° 
20 

20.78 in. 
52.00 in. 
69.36 in. 

6l.7    In. 

25.611 

8.25 
• 50 

<.7.0« 
♦3.0« 
-U.OO 
-2.0« 

-2.1« 
0° 

27'   10.3" 
Uh«   19.6« 

f 

FrV- SOO-"^^ 
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ITIM 

TUTB 

Typ» - Slotted 

▲roa - Total 
On« Inboard flap aft  of hln^e Una 
On« outboard flap aft of hing« lino 
One inboard flap forward of hing« line 
On« outboard flap forward of hing« lin« 

Spaa - On« inboard flap 
On« outboard flap 

Chord« - Inboard flap aft of hing« lin«  (aTcrag«) 
Outboard flap aft of hing« lin«  (»Tarac«) 
Inboard flap forward of hing« lin« (avarag«) 
Outboard flap forward of hing« lin« (anerag«) 

Location - Along ««al-spaa 

Inboard «nd of inbewrd flap 
Outboard «nd of inboard flap 
Inboard «nd of outboard flap 
Outboard «nd of outboard flap 

Angl«« - Maxlnna deflection 

STKBOL 

8fl 
^o 

*'o 

of 4 
c'o 
Cflb 

/f 

TALUB 

100  «q.   ft. 
1U.55 «q.   ft 
13.U^ «q.  ft 

8.75 »q-  ft 
11.25 •«?•  ^ 

65.2 
85.O 

in. 
in. 

30.6U in. 
2U.26 in. 
IS.jk in. 
19.TU in. 

.2139 
•TO .U76U 

UUSBSM 
Typ« - Vris« 

(       ~ 

Ar «a • Total 
On« inboard aileron aft of hing« lin« 
On« outboard aileron aft of hing« lin« 
On« inboard aileron forward of hinge lin« 
On« outboard aileron forward of hinge lin« 

Span - On« inboard aileron 
On« outboard aileron 

Chord - Inboard aileron aft of bin/-© lin«  («Torag«) 
Outboard aileron aft of hing« lin« (average) 
Inboard aileron forward of hing« line  (arerag«) 

8»i 

'-b 

FA- SOC-?^ 
Outboard ail«ron forward of hing« lin«  («rorag«) 

'•0 
C'ib 

112.0 «q. ft. 
26.10 «q.  ft 
16.85 aq.  ft 
8.10 eq. 
^.95 tt. 

ft 
ft 

163.I    in. 
I36.O    in. 

23.OU5 in. 
17.750 in. 
6.806    in. 
5.1U8    in. 

■1 ■BBB 



K^.^C^J 
REPORT NO. 5107-012 FAIRCHILD  AIRCRAFT  DIVISION 

 OF r*iM<-Hii.D matotxm • AiKn-tM» oowLTOtuirto* PAGES PAGE     /Ö 

XO-120 cmmc*MD vt Arrmormo BT 

4^ 
Subject: BASIC AXBODIKA.MI0 DATA 

DATE 

REVISED 

Jvlj 9, 19U« 

PART 1-0-2     (Oont.) 

ITW ■ ffPOOj. JAJfit 
"mm 

Location - Alone ■eni-span 
(Oont.) 

Inboard end of inboard aileron 
Intereeotlon of Inboard and o-vitboard ailerons 
Outboard end of outboard aileron 

Anglee ~ Inboard aileron 
Outboard aileron 

2 7* 

/: 

.U69 

.725 

.9»«) 

412°    - 2U0 

412«    - 2^0 

Area - 
Span - 
Chord - Aft of hinge line 
Location - Alone eemi-epan of right win« 

Inboard,end of trim tab 
Outboard end of trim tab 

Angles - Naxlara» defleotlons 

^tt 
Vt 
ett 
Lot 

*tt 

2.72  »q-   ft. 
hS In. 

8 In. 

•5575 
.6320 

1 15* 

Area - One balance  tab 

Span • One balance tab 
Chord - Aft of hinge lias 
Location - Along eeai-span of each wing 

Inboard end of balance tab 
Outboard end of balance tab 

Angles - Maxima deflections 

••bt 

S>t 
0*bt 

oT. •bt 

Z.jh «q.   ft. 

1»9.29    In. 

8    in. 

Mko 
.5575 

^36«»   - 16* 

FA- ^OO-^'^ 
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j Subj-eti-           BASIC A1R0DTHAMIC DATA  REVISED    1 

|                             PART 1-0-3 

|                     3. m*Mi.                                                                 \ 

!                                                  The  follevloc table  atUBmarlcea the phyaioal  characterlatica                   | 
i                                                  of  the fuselage. 

|                                                ITA STMBQL TALÜ1                   1 

m&Mti 
Are* - Frontal 

Planform 
Side 

»f 
'f 
8f 

175.3 «q.   «.      \ 
579.0 aq.   ft.      « 
801.0 aq.   ft.     } 

Length - Lf 55.9U ft.            | 

MlaeellAneoua - Maxlsnim width 
Maximum depth 

I                                        Location of win« UO^f 
Ohord line aft of fnaelage noee 

11.5    ft.            | 
17.» ft.            * 

370.0    in.            ] 

The fuaelage oonalata of the comMnatlon of crew nacelle and 
pack.                                                                                                                                           < 

1  FA- j^oc-"^                                                                                                                                                                         1 



• 
ii^-J 

REPORT NO.   R107-012 FAIRCHILD   AIRCRAFT  DIVISION 
OF   FAIHrHU-l)   g-NOINK   j   AIRPLANB   0OWrOR.\TIOW 

MODM, XC-120 PVier-AHBl)     HT (Mf'KKI)    BY 

Subject:- MSIC. ArappTBAMIC DATA 
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REVISED  

PAST  I-C-3A 

3A.     Crew B&celle 

The following table  summarize«  the physical  characteristics 
of  the crew nacelle. 

ITXM 

CHEW NACELLS 

Area - 7rontal 
Planform 

Side 

Length - 

Miscellaneous - Mazinmn Width 
Maximum Depth 
Location of Wing UO^ Chord line 
Aft   of Crew Nacelle Nose 

SYMBOL 

*n 
Sn 

FA- SQC-I.^ 

TALUS 

58.8 sq. ft. 

U5O.O sq. ft. 

271-0  sq.  ft. 

50.2 ft. 

10.0 ft. 
6.9   ft. 

301.5 In. 

MBM !HmHBMMBMH •ms 
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Subj«t:— MS.iP.f^05^**1^ J^14. 

PAGES PACE     /J 

AfntQTKn BY 

DATE 

REVISED 

July 9.  19^ 

PABT I-O-U 

U.     BOOMS 

The foil ovine table eumnwrlte« the physical characteristic« 
of the hooms, power plants and propellers.    Vote that ralue« 
as  shown here are for one  of each item. 

.im 
S2SU 

Area - '/rontal 
Planfora 
Side 

Length • 

Miscellaneous - Maxiaam width 
Maximum depth 
Location of CL of propeller aft 
of fuselage noee 

Location of 0^ of hoom outboard 
of centerline of fuselage 

JTMBSL. 

7b 

3h 

Pratt A Whitney - B-U360-20 

ESSaMJB 
TJrpe - Hamilton Standard 2H17T3-2U 

Area - One propeller disc 

Diaaeter 

Number of Blades - U 

\ 

t-.v- feoc. ■~L-''i 

. y^?» 

UO.76 sq. ft. 
312.5 sq. ft, 
363.2 sq.   ft. 

68.2 ft. 

6.25 ft. 
7.35 ft. 

162.09 in. 

175.00  in. 

178.2  sq.   ft. 

15 ft.   1  In. 
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REVISED  

PABT I-C-5 

5.  iqt?aomt lyii 
Th« following tabl« ■tugnarlx«! the physical charmcterlttio« 
of the horliontal tail, elevmtor and «larator tat«. 

if-m 

B9M20PT^ &2k 

Ar«a - Total 

Span > Total 
Botvoon £ of fin« 

Outtoard of g of fin« (on« tip) 

Chord - Of oenter ssotion 
At thaoratloal tips 

MiBoallanoous - Horiiontal tall length from £ 
chord point of wing center eeotioi 
to i chord point horisontal tail 

Aepeot Ratio 
Taper Ratio 
Airfoil section 5AQA 001U 

Angles «• Angle of inctdenee of horiiontal tall to 
thrust line. 

F-lTftT'B 
Area - Aft of hin«« line 

forward of hinge line to L.X. of elerator 

Spaa • 

Chord - Aft of hinge line 
forward of hinge Una to L.I.  of elerator 

Angles «• Mazinoa dafleotiona 

STXJQL 

»ht 

Hi 
bWf 
bht0 

«htc 

öht tt 

Lht 

^ht 
TÄ, ht 

iht 

Area - 
vm*v& aeaua stM. 

"•h 

/e 

«•.% 

Wl 

3U6.2 eq.  ft. 

U5C.0 in. 
350.0 in. 
50.0 In. 

117.75 1». 
110.25 in. 

^7.5 «. 

U.05 
1.0 

1.00 

83.616 «q.   ft, 
30.2U5 sq.   ft 
3O3.O    in. 

3«.25 I». 
lU.lU in. 

+ 25° - 35° 

3.83 »q. f♦. 

dHHMl 
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PAGES PAGE    /S" 

Armn-nat nr 

DATE       .!?«lj..5.»..13.!li. 
REVISED  

PXHT 1-0-5     (Coat.) 

It» r~ 

XLVrxtOR SPIITO ti» (Oont.) 

Span - 

Chord - 

Angl»« - M&zlmia deflection» 

BjiTATOB ff ^ T^ 

Ar«a - 

Span - 

0hor4- 

Angle« - Maxlmam deflection« 

SYMBOL 

••t 

'•et 

St teL 

•tt 

•tt 

•tt 

/. tt 

TAXÜ1 

92.0 In. 

6.0 In. 

4-220    « 120 

5.UU eq.   ft. 

130,5    la. 

6.0    in. 

f 25° - 10° 

/ KA- 800-^-"^ 

■«MM 
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AiTwoyp frt 

DATE   Jai7 9* W1*« 

REVISED  

6. ngaui ifiiL 

The following tabl* •ummari«»« the physical charecteristlo« 
of the vertical tall, rudder, and rudder trim and eprinx tabi 
Vote that all data shown are for one item. 

IT» STMBOL TAUJ1 

Area - 
Spaa - Total 

Above horizontal tall intereectlon 
Below horliontal tail intereeotloa 

Chord - 
At Intereectlon of horliontal and 
rertloal surfaeee 

At upper theoretical tip 
At lover theoretical tip 

Mleoellaneoue - Aspect ratio 
Taper ratio - upper 
Taper ratio - lower 
Airfoil section HAC4 0012 

Vt 
*Tt upper 
M lower 

»▼to 
0Tttt upper 
^♦♦t lower 
M 
^rt upper 
^ri lower 

99-6 «q. ft. 
200.0 in. 
lUO.O in. 
60.0 in. 

97-5 I». 
39.0 in. 

72.^3 IB. 

2.79 
.UOO 
.76U 

H£2£B. 

Area - 
Aft of hinge line 
Forward of hinge line to leading edgt 

of rudder 

Spaa - Above horlsontal tall intersection 
Below horliontal tall intereectlon 

Chord - 
Aft of hinge line 
forward of hinge line 

Angles - Maxim» deflections 

r upper 
^r lower 

or 

50,25 sq. ft. 

17.^5 sq. ft, 

138.66 In. 
60.0  In. 

2.0 ft. 

.6 ft. 

t 35° 
mam aa HI 

Area ~ 

Span - perpendicular to thrust line 

Chord - parallel to thrust line 

FA- 80C-"^> 

^tt 

^tt 

3.01 sq. ft, 

53.635 m. 
8.077 1». 

•w» ^mm ■ar« -«ve 
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ITJM 

HPDD« ntlM ÜAB  (Oont.) 

Angle« - Nazloaa d«flaction« 

mm amia m 
Ar«a • 
Span *■ P«rp«nil'3uiar t0 thrast lln« 

Chord • parallel to thruat lln« 

Angle« - MazlaoB deflection« 

\- &oo-"^-"j> 

SYMBOL 

/, tt 

Sr ■t 
r.t 

/r,t 

PAGES PAGE    / 7 

AmUtTWD  0T 

IMTE        Jttlj 9l 

REVISED „.. 

rÄI^r 

t   15® 

1.66 «q. ft. 
29.666 In. 

8.O77 In. 

t   17.5° 
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7. frAMpiw, ntt 

Dud to  th» «peoi»! conflgaratlon of the 10-120 «Irplww 
(with r«aoTal3l« pack) a quadrloyel« typ« landin« gmmr 
im used deiigned to hold the airplane  in a level altitude 
without  the aid of a separate nose wheel. 

The landing «ear coneiet« of two four wheel aeeeabliet, 
one on the fomard portion of esoh boo«,    laah aaeeobly 
oonslste of a pair of dual rear or main wheel« equipped 
with I515O x 20 low pressure tiree and dual front or 
auxiliary wheele equipped with lit00 x 12 low preeeure 
tires. 

KA- 8O0-^ 

m 
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Arrmormo w 

OATE J^J.»..«!«!.. 

REVISED  

PAHT   I-D 

PCTfB^Og. 

This  ■•etion ■oamarlsaa all of th« pow«r-off ••rodyuaalo 
char«.cterl«tic« of th«  eoopoaant part« of th* alrplan«. 
Thes« data ar« tabula tad asd/or  shova graphloally on th* 
following pa«««. 

The calculation« and haalc data usad In dataralnioc the 
aarodynattlo characteristic«  anofnariiad in thi« «aotion 
majr ha found in Part   II^A. 

/ H'A- SOO-"^ 
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The following table and figures  ■unmarla««  the pover-off 
aerodynaalo oharaeterietloe of  the unflapped win«. 

MA0W 168.28   Inchee 

Nr 18.6U Inchee 

▼w -IU.58  inch«« 

H-o^ .08U2 per decree 

(* -2.1° 

ye (LW • 0) -I.I30 

ACV 25.6^ of IUCW 

-.O63O 

PoeltlT« Oi^ 1.M01 

BegatlTe Ox^ 

0IW ^  / ^00 

-O.567 

.0000075 per  degree 

PA.- goO-"L'» 

ri.iiiilUliU """f^BBBMBI ■HiH 
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PAGES PACE 25" 

Amormx) BT 
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REVISED _  

PART I-D-2 

FA- &OC-'L-j> 

2. yw Hi^fpip 

The follovin« table and figurss «lUBsarli« the 
power-off aerodynamlo oharacteriatio« of the 
flapped wins. 

•wf s %, <*. 

o<o <L«r SO) 

AOvf 

0M«rA0 

FasltlT« %f 

.0gU2 per degree 

-5.15° 

25.6* NAOy 

-.1^97 

1.768 

Tor oharaoterietios In yaw •«• dlecueeloa of Part II-A»2-B. 
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3.     AILKROMS 

The followlniR tables and figure» eummarlse the pover-off 
aerodynamic.chftracterietlce of the allerone.    Hot« that  the aero- 
dynamic  charaeterlstica are different  for up and down aileron 
deflections. 

■ 

■ 

■ 

DOVg AILSRQH 

r % u 
T 

.00572 per degree 

CHa^ 

-.0069 per degree 

cl -Ta 

1 cs c cS 
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The following figures eunnnarise  the power-off 
aerodynamlo characterletic«  of the crew nacelle. 
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th» pov«r-off »erodynamlo oharaotcrlsties 
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9. maflikj&tt 
The following tabln and figare« ffuumrls« th« 
po%»«p-off aeredynMile eharaeteriatloa of th« 
TartlMtl tall. 

Oo^Tt 

<*Tt JV 

^ Tt 'or «lA« fore« only 

^Tt Jv   •b<,at AOrt 

O'V    flaps tqp 

^"V    flap« down 

%^ 

.O560 par dagra« 

".^80 par dagra« 

• 75 
-.0031J* par dagra« 

1.00 

.107 par dacra« 

.072 par dagra« 

-.OOU9 par dacraa 

-.0015 par dagraa 
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Subject:—  BASIC A. 

PART I-J 

10 

BRODTXAMIC DATA 
0ATM...*mJ.Jl..MM  
RRVISRn 

D-IO 

{y 

L> 

The following ta^I«» and figure«  ■usnarls« th« 
powr-off •erodjrnamlc etaaraot«rlatlot of th« 
rudder trla and spring tab.    lote that there 
le one rodder trla and •prlng tab on eaoh 
rudder. 

HÜPD» T JIM »AB 

ST/rt. .00277 Per degree 

^/r.. -.003^ per degree 

0Hr"^tt 
-„00U5 per degree 

^Tt/,,, -.O6O8 per degree 

«mm mi» MB 

0o«^.t 
.00166 per degree 

«»r/r., -.0021 per degree 

-,00U3 per degree 

-.036!» per degree 
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subject _ .SÄ5Ic...4mpDrN/yMic MTA 

DATE Jfuly. 2*.19k8. 
REVISED  

Part I-E 

Summary of Aerodynaaic Characteristics Power On 

This section sumnarlzes the power-on aerodynamic characteristics 
of the component parts of the airplane. AH of the power-on character- 
istics have been determined for military porer at sea level« 
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.„....       BASIC AÄODiiiMic am 
DATE July 99 19U8 
RKVISEH 

PA&T X.1.1 

KA- feoC. -'1> 

1,    Vims Unf litpp«4 

Th« power OB aorodymusic charact«rl«tlo« of the umflappod 
vla^ are th« mmmm as for pewor off a« ahoim la Part I-1V-1 
•zeapt that thara la an iaera—atal lift and dra^ doa to 
th« ■lipatraaa effect« on th« portion of th« wla« lmmer««d 
la th« «llpstrcaa of th« prop«ll«r. 

Th« follevl^ figures show th«««  lacraaental Taluet whleh 
ar« to he addad to  th« power  off ralua« to obtain th« total 
power on oharaetarlstle«. 

Tor th« effeete of powor on th« pltehloc and jravlng oharaetor- 
latlo« of th« unflapped win« «a« dleoueilo« In Part« II-B-l-af 
and II-B-l-f raap«otlT«l7. 
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PAGES PAGE  0^- 

AfMtOTKP  BT 

ÜATE y»^?.   19»« 

REVISED  

PAHT I-»-? 

(i 

2.   triBg jri>i>p«d 

The povar on a«rodjraAole oharaotariatles of th« fl«pp«d wla^ 
AT« th«  saa* aa for power nff a« ahowa la Fart I-B-2 with th« 
•zeaptlon that thara la an laeraiaantal lift nnd drac doa ta 
allpatraaa effaata on tha portion of tha via« laaaraad ia tha 
propeller allpatraaa. 

Tha follovlnc flforaa ahovn thaaa iaeraaaatal Talvaa which ara 
to ba added to tha paver off ralnaa to obtaia the total paver 
oa eharaetarlatloa. 

Tor the effeete of povar oa the Taviag eharMterlatiea of the 
flapped win«,  aaa diaeuaaloa la Part II-B-a-f. 
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Ail«roa» 

The power oa aerodyaamio cha.r»ct«rt«tios of th« «Hero»« 
ar* the eaae as for power off as ehowi la Part I-D-3. 
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5* 

The power oa aerodynasic characteristics of ths fuselage 
arc the sams as tor power off as shown la Part I-D-5. 

5A.. Crew Hacelle 

The power on aerodynamic characteristic! of the erew 
nacelle are the saae as for power off as shown in Part 
II-D-5*. 
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The povar on aerodynamic ehara«t«rlatloa of tha "boo«« ara 
tha aana a a for power off a a ahovn in Part X-D-6 
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7.    Powr Plant 

Th« trak» bors^owr charaetarlstlc« of th» Pratt & Whlta«y 
B-l»36O-20 •u^in»  !• «hoim on tha fallowla« fl^iira for tpth 
»ormal ratad powar and for military ratad powar at rarlaaa 
altltndaa. 

Th» powar on ehapactarlttle» of tha co^ponant part« bar« 
been dataralnad for allltary power at «a laral. 
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8.    Prop«lier 
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The following flgare« «rummarl«« the aerody«n>le 
ebarmeterlstie« of one pr*p*ll«r-«n«lii« eoial)l«»tlOB 
with military power at  aoa level. 
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9. Horl»on»»l *>11 

Th« power on aerodynamic charaot»ri«tlo» of ih* horliontal 
t»ll are the »aaie a« for power off at ehown In Part I-IVJ. 
HoweTsr, the liovnwaeh and dyaaalo preeeure at the horltontal 
tall change« with power OB. 

The following data and flgoree ahow the power effect■ oa 
the dyaaaie presaore at the horlsoatal tail and the angle 
of attack of the horisontal tail. 
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10.    ülavator Tit» 

The power  oa aerodjrnABic eharaetarlctloa of the 
•1erator tabs are the  sane ae for power off aa 
show» In Part I-D-g 
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11.  V.rtli»l Tail 

The power on aerodynamic characteristic« of the vertical 
tall are th« eaae ae for power off at shown In Part I-I>-9* 
However, the «idewaeh and dynamic preeeure at the Tertioal 
tall changes with power on. The following figure« show the 
power effeote on the dynamic preeeure and sldewash at the 
Tertioal tall for flaps vp  and flaps down conditions at 
rarlous speeds. 
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12.   aftjLdar Irta 

The power on aerodynaadc characteristic« -of the 
rudder tahe are the same ae for power off a« «how 
In Part I-D-10. 
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REVISED 
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13.     Landing ftear 

The power on aerodynamic characteristic«  of the 
landing gear are the eame as for power off aa 
shown in Part  1-D-ll. 
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REVISED  

PART  II-A 

OALCTTLATIOI CT AXHQOTIMCIO CH1BA0T»EI8TIC8 

A.   f9WP-91T 

This portion of  the report present« the aerodsrnaaio 
character!«tica  of the rarloue co«pon«nt part« of the 
airplane neglecting all power effecte. 
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PAGES    PAGE    //£ 
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»ATE      Jul7 3» 

REVISED  

PART II-A-l 

i. nw mwfm. 

Sine« th» unflap-p«! wln^ la «xaotl/ the ■am« at that 
of th« 0-1193 airplane with the exception that  the angle 
of incidence of the wine root chord with reepeot to  the 
thruet line ia  7.0«;   (On the 0-119B thie angle ie 3.0°) 
all the aerodjrnaaio cbaraoteriatica are the eame aa thoee 
preaented in refereno« (l)  except where the change in 
angle of incidence ia ft determining factor. 

Therefore,  einoe thia change doea not affect  the following 
eeotiona, all oalculatione and figure« preaented therein 
in reference  (l) apply to  the XC-120 unflapped wing. 

Part II-A-l-h                                                Part lI-A-l-i 
Part II-A-l-c                                                Part II^A-l-j 
Part H-A-l-d                                             Part H-A-l-k 
Part n-A-i-f                                             Part 11-A-l-l 
Part II-A-l-g                          r                  Part II-A-i-» 
Part II-JUl-h                                               Part II-A-l-n 

The following eectlone ftre affected by the change in 
angle of incidence and the rerieione are preeented 
herein. 

Part II-A-l-a                                                Pftrt II-A-l-o 
Part I7^A-l-e                                                Part II-A^l-p 

All coefficient a ehown in thie aeotion are haaed on free 
■treas dynaolo pressure, wing area, and/or wing chord 
(MAO«). 

Vor oonrenieno« all aerodynamic characteristic» are 
preaented completely in the summary whether affected 
by the change  in angle of Incidence or not. 
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«. aag aMme 

A wing dravlnc with partlnant dlmoa.lon« used in 
calculating MiCw is  shown on th*  following pag«. 
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REVISED  
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FA- soc-"^-"j> 

Th» aeTodjm».mlo  twlut Is dsfinad a« the geometrle 
twla't angl* !•••  th«  dlffer«nc»  batw«ea tha »n«l«« 
of Z9TO lift of th« root chord and tip chord ■•otloai. 

^W       3 -      [(l0)   -   (lt)J 

(/>**-   [70 . 30J   - .u>0o 

^w   s -U.O» -   [(-3.9°) - (-2.0)] 

6 w   a    -2.1° 
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REVISED  

PART   II-A-1-0 

KA- OC- t 5 

o.    Aarodynamlc Force Coefflolant» 

HaTing determined  the C^    and    Cjj    for the  complete 
W " 

range of flight condition« from maximum positiv« C^ 

to maximum negative CT» the coefficients were resolved 

to obtain a C2 and CT perpendicular and parallel, 

reepectively, to the airplane thraet line. 

Where 

=  \ cos -\ 
TL 

+ 0T 1 in ^, 

\  -- % 
co» V   -  Cr   »in ■a   S 

TL 

TL 

TL 

•'V. 

^ = 
c^< 

TL ♦ 7° 

TL -   ^c * 7° 

Figure 69 show« C-, C~ , and C 
Vo-.r~. -<„,. 
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P.    WITO CH^HAOTmiSTIOfl II »w 

Th« rat« of change  of win« y»wln« moawnt co«fflcl«nt 
da« to angle of yaw has bean datarulnad In Part IX-^Ul-p 
rafaranc« (l). 

0"»II// ^o   s    .0000075 P«r dacr«a 

rigara   70   on tha followlnc p««a praaanta a plot of 
wine yawln« aomant eoaffiolant Taraua angla of yaw for 
rarloua ving lift eoaffiolant«. 
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PAGES PAGE   /ZZ 
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} 

Th« flapped win« 1» «mctly the Ma« a« that of th* 
C-119B airplao* «xecpt for the change in incidence eo 
that all of the aerodynamic characterietle« are the 
■ame ae those presented la reference (l) except where 
the change In Incidence Is a dsteraininc factor.  Sine« 
this change do«« not affect th« following eectlone, all 
calculatione and figure« preeented therein in rsference 
(1) apply to the XC-120 airplane. 

Part Il-A-2-a 
Part II-A^2-b 
Part II-A-2-e 
Part 11-A-a-d 
Part II-A-2~e 

Part II-A-2-f 
Part II-A-2-g 
Part 11-A-a-h 
Part 11-^-2-1 
Part 11-A-a-J 

Th« following ■«otion« ar« affected hy the change in incidence 
and the rerlsion« ar« presented herein. 

Part 11-A-a-li Part H-JUa-a 

for conrenieno«, all aerodynamio character1stice ar« 
pree«nt«d coopletely In the suamary, whether affected 
by the change In angle of Incidence or not. 
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PART   II-JU2-L 

:: 

L.     ASHODTSA-MIO fORCJE OQSFTICimrfS 

The aerodynamic  fore* coefficient« w«r« determined 
for the flapped wing in the  MUD« manner as  for the 
unflapped win« In Part   II-A-1-0.     Figure 71 preeente 
a plot of Cx^j, Qgfjf, and 0^    , Tereat angle of 

attack of the airplane thruet line. 
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PART  II- 
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A.2-IB 

.     Charact«rletic«  in Taw 

FA; aoc-l^ 

The yawing moaent of the flapped wing ahout 
the aerodynamic center wa» aesumed to Ise tha 
•amn as for the unflapped wing« a« presented 
in figure 70 of Part II-^-l-p, taking into 
account the fact that the lift coefficient 
will ho different for the eame angla of 
attack. 
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3.     AILmOHS 

Sine« th« ailerons are  Identical   to  tho««  on the C-119B 
airplane, all aerodjrBaaio character!etios are the  same 
ae those presented in Part  II-A-3 reference   (l). 

All aerodynamic  coefficients are based on aileron area 
or win« area depending upon the item affected. 

For convenience  the Important aileron characteristics 
are tahnlated below as well as beIn« shown graphically 
in the  summary section. 
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STMBOL ITW DOWH A1LKB01 DP AILKBOI 
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4 OL^/d/^ .00578 .00607 
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Sine« the allaron tabs ar« exactly the aame a« thoee 
on the 0-119B airplane. all aerodynamic character!etIce 
are identical to thoee ehotm in Part Il-A-U reference 
(1). 

All aerodynamic charaoterietioe are baaed on tab area 
or aileron area depending upon the itea affected by the 
tab. 

Tor convenience, all aileron tab characteri*tice are 
tabulated below, ae well ae being ehovn graphically 
in the «unary. 

AiLffQff y^ AippppfAnin samsmumi 

STMBOL IXBM TaiM 
TAB 

BALASGl 
TAB 

Cl/a tab 

0Ha^a tab 

0Ha tab</» tab 

^0  ola tab 

V4^« tab 
d 0^/d /a tmb 

4 % tab/d/» t*b 
d «o/doTa to* 
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Thl» «eotlon pre8«nt« the calcnlfttlon Tiade for determining 
the aerodynarolc charaoterletlee of the fueelage. 

ThTtm^rhoat thle eeetlon all ooeffleieott xxeed and QalouUf A 
ar« haead on an area of the fueelage Iteelf (either planfor«, 
frontal or elde area ae aeoeedary) and no attempt hae heen 
made In thle eeetlon to convert the coefficient»- All coef- 
flclent« are referred to the angle of attack of the fneelage 
reference line which le exactly parallel to the alrplana thruet 
line.  Therefore, all data le plotted vereue o< f .i,# 

Coefficient« are haeed on Tarloae fueelage area» ae follow»: > 

OB, 

0XT 

*** 
0». 

W/q^f 

3*/<l»f 

0f/<l »f 

Total fuselage OLf, OJJ,, and ^My^c L* T«r«u» «K T.l. 

are presented In flgnree 73^ 7^i and 77 reepectiveljr. 
Tlgnro 76 preeente a plot of Oj, and 0«    Tereus o< T.L, 
Tor characteristic» In yaw,   eee explanation of Part 
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doors, window«, break dn« to windshield, door 
hing««, lap Joint«, bra«* line of ar«w nae«ll« 
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A0Dr 
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Percent of amooth drag 

Allowaas« for interference of wing-fa««lag« 
iat«r««otioa 

Percent of amooth drag 
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axmEBAL 
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H&Tlng previously determined the lift and dreg chareoterietiae 
of the fueolagt.. It la desired to reeolTe the forces into ooa- 
ponenta parallel and perpendicular to the airplane thrust line. 
To do this «everal relations nast he determined as helovl 

FA- SOC ■ tTh 

CD-    S      St      *t m fuselage frontal area in sq.  ft. s    175.3 
q 'f 

0Lj   s      ^f      pf • fuselage plan area in sq.  ft.    ^ 579.0 
*Ff 

cz, = 

I—    Sf *  fuselage side area in sq. ft. s 801.0 

^f» ^t ^T, ZT.  « foroes 
q'f 

(fuselage center line)  - ^ ' (fuselage reference line)   ** I.L. 

Z, « L, cos ^ T.L. ^ % "^ «^ f .1. 

X, . Dp coa^,L^ - L, aln^ T>t> 

dirldlng throu^a to coefficient fora 

0tm   9    -^L. coa £>< . .  /  -2t- ein <=< _ T •t    t pf      t.L. 
r      ^T^       T.L. 

0:,C» • -?£- OOB ^ T.L. " J2_  «in -< T.L. 
* Jt q^ 

s  «D, coa^T.L. " ^P -jj^ •ln,'< »-I«. 

The following page presenta the ealoulatlona neceasazr to 
deternine Oxy   and Oz. 

A plot of Oz, and 0^ rersua   -< j.i.  Is preeented la figore 76  . 
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The pitching noment  coefflcleot« for  the fuMla«* 
(crew aaoelle ^ pack)  is baaed on the data of flgore 123 

reference   (l). 
Igor« 77 present a a plot of fuselage pitching moaent 
coefficient about the faselaf«  quarter chord point 
versus angle of attack of the fuselage reference line 
which is «qoal to^f^. 
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except that they are based on difference area*. 

.251* q 8f Lf 
and OH,^ 25Lf 

q Pf Lf 

^ 
* ^ 
.. 

The Cay fuaelage vereae ^ 1« alco ooneldered to he the 
same ae the CLy fuielage Taraus ^T.L. ^■oh  bated on ite 
reepeotiTe area. 

30i« 
q 8f 

and 
QPf 

In other words the lift and pitching moment coefficient 
ourree of flgnre« 73 and 77 are uaed directly for yaw 
force« except that the coefficients as picked from the 
curve« are considered to be baaed on different areae. 

It la aaaumed that the drag coefficients of the fuselage 
at email angelee of yaw are the aame as those at small 
angles of attack eo that for y ■ ^T.L. («mall angles) 
CDp In yav « OQJ. In pitch. 
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Coefficient« are based on rarion« erev nacelle area« a« fellow«! 

Ooeffieient 

0,*H.25 I^ 

0». 
^.25 I* 

^/«l^n 

Dl/q»n 

"■.25 L,^ ?« ^ 

%/4»n 

Zs/4pn 

<V<1 Sn 

Total crew nacelle Pi^,   Oj^,  and 0M1>25 .      rer«« <*  t>L^ 

are pre«ented la figure«    lb, 90  ,    and    §3      respeollreljr. 
Tlfore Ö2,pre«ents plete of 0xI    and 0^ rereu«   cX   T>1 . 

for characterlsties in yaw see nxplanation of part II^A-jA-c. 
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b.    Llf» Analyi« 

Th« lift oo«fflcient  of the or«w naoell« alone wms 
dctsralned fro« wind tunnel data of rafarano« (2) 
lÄara 0T._ «Or ,, - Or, 

''I       -"or«»» nacelle en       ''oraw nacelle off 

Value« thus obtained were eonrartad to erav nacelle 
planfora area and Included any Interference effecte. 
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■^■■■■■Eafltanm **""& T~— - »■>'» ■'■»!!        mii Hi..:"»«—— "7 





i 

RESTR:CT^D 
REPORT NO. B107~012 FAIRCHILD   AIRCRAFT   DIVISION 

OF FAtHCHIU) BNOIHK * ADHFLANE CORPOBAHON 

MODML XC-X20 PRKTARKn    BT ClOCMSSt E 

Subject:- MSl.C.ABa.PDmMIC DfTA 

PAGES    PACE    /^"Z.     j 

AggmormB BT 

IMTE   July 9i i^1** 
REVISED  

PART   II-A-5A-C 

I,    . 

c.     ERAQ AHALYSIS 

Th« method of coiqautln« the drag of the crew nacelle 
le the iame as that  of reference   (l) uelng the general 
drag cunre« for rectangular bodiee. 

Crew nacelle  i» defined as fueelage leee pack 

! 

FA- &OC 



'. 

c 

R^iiTJfCTED 
)   REPORT NO. wn-T-n-io     FAIRCHILD   AIRCRAFT   DIVISION PAGES PAGE    JS3 

1   MOD«, XO-120        PRBTAIIKD    BV OHBC»»   BT ATTBOTBD   BT 

1 Sabjwt:  MS 10 AKEODTKAMIC  DATA 

D-.TE            7/9/W    1 
REVISED    1 

PART  I1-A-5A-C 

(S*M HAOBLL» DBAQ AHALTSIfl 

ITIN 

jMgm Bag 
CrosA-MOtlonal area, 
Typ« of oroas ■•otlon 

•q.  ft. 

ft. Length    (In) 
Tio«n«M ratio s      ,Bg0 itt 

8p««A/altitude of analyai«, mph/tt. 
P-eynoldt Waatomr m 935*1 (Vaph)  (1^) -i- 

vo 
Saooth CDg flgur» 117 refer«nee  (l) 
Increase  of 10% due to  body shape 

TOOSÄl  SMOOTH 0^ 

Ualttft   flgare 118 of reference (l) oonetruet 
a onrre of smooth Ojw. rereae   C<m of crew 
nacelle reference line (parallel     to thrust 
line) 

Jm^toMuii ImfcMtj iafl MliaiUiiigyi 

Allowance for roughness due to rivet 
head«, diaries, Inspection doors, drains 
and plug«, door«, windows, break due to 
windshield, hlngce, lap joint*» etc. 

Peroent of smooth dreg 

Allowance for leakage 
Percent of smooth drag 

A Op, 

Allowance for Interference of wlag - 
fuselage Intarsection 

Percent of enooth drag 

FA- &OC-'L'j> 

SKKSBAL 

5«.« 
Plat hottom 
round top 

50.2 
5.8 

280/18000 

8,2 x 107 

30 

15 

% 

.0508 

.00506 

.05588 

.OI676 

.008 38 

.00279 



RES . i ,u 
REPORT NO. B107~01< 

X0-120 

FAIRCHILD AIRCRAFT DIVISION 
O f FAtHCHIID K » A l K r i A ^ K CORPORATION 

PWKTARKD BT CHBCKKD BY 

Subject > BASIC AERODYNAMIC DA.TA 

PAGES PAGE / £4-

A f T X H E l BY 

DATE 

REVISED 

7/9/US 

FART II-A-5A-0 
CHEW KA CELLS DRAQ AgiLTSIB (Gont.) 

ITB4 GENERAL 'x, C»M 

Drag of Mlecellaneoue Equipment 
Aetradose 
drift eight 
heater ezhauet outlete 
pltot tubes 
relief tube renturl 
radio compaee antenna 
radio altimeter antenna 
•arker beacon antenna 
Iff antenna 
blind landing, antenna 
llaleon antenna 
beacon trcmaadtter 

.0019 

.00032 

.OOO3U 

.06010 

.00016 

.00168 
on boom 
fluah 
on boom 
.00072 
.00025 
.000U0 

.0126U 

.00213 

.00226 

.00067 

.00106 

.01118 

.OOH79 

.00166 

.00266 

TOTAL - ROUOHEBSS, 
LEAKAGE. MISCELLAHE008 X̂ JIPKZIT 

This ^°D_ *• added directly 
to figure 79 ae a constant 
Increment at all angles of attack 

.06698 

TOTAL Cay AT UEBO AISLI 07 ATTACK .12286 

Hotel Orjj above l e baaed on maxima arose sec t ional area of the crew naoe l l e °% * 
<l»n 



REST «Xu 

REPORT NO.  B107-012 

MOPM, XC-120 

FAIRCHILD  AIRCRAFT   DIVISION 
OP   rAIWCMII.D   mnaiKW  •   AIKTLAW«   OOHfORATlOW 

PKKPAIIBD    BT CmgCKM   BT 

sobj^tK-    Ms?0 AM^.J?™^9J!f'ff 

PART  XI-JU5^-o 

^ 
Tarsus 

o^n Oej 

^ 

0 
2 
k 
6 
8 
10 
X2 
Ik 
16 

^ Mn « I 

1.000 
1.0UU 
1.110 
1.212 

lieuu 
1.985 
2.i*5« 
3.075 

■nooth 

.05588 

.O583U 

.06203 

.06773 

.0778U 

.09187 

.11092 

.13735 

.17183 

PAGES PACE    /.5V 

Aprmormp T 

DATE 

REVISED 

On     iroxLf&xnmm»,  1 
■    ag«,   equip»« 

.12286 

.12532 

.12901 

.13U71 

.lUit82 

.15885 

.17790 

.20U33 

.23«81 

l«*kw 
nt) 

) 

^A- &OC.-Z'j> 

»"»- ■ 



SÄSU.. 

{y 

\ 

J 

Report Ho. B107-012 
Model     XO-120 RESTRICTED Page /SZ 



•——    «*)«« 

RESi...^icD 
REPORT NO. TJinT ma    FAIRCHILD   AIRCRAFT   DIVISION PAGES PAGE   /j-y    | 

Monra- XO-120 rKKTAMMD    BY CBXCKKD   BT Amormo BT 

Subject:—.... BASIG ASRODTHAMIC DATA 
IMTE  •^r...9.»...i?^  
REVISED    1 

PART  II-A-5A-4 

^ 

fffF* If*-?!1-^ P0LAR D^-SRAM 

^-f *•! 
Fl«. 79 

-12 -.269 
-10 -.231 
- 8 -.195 
- 6 -.162 
- U -.1325 
- 2 -.117 

0 -.109 
2 -.101 
U -.o«6 
6 -.05U 
8 .000 

Fig. 80 

.17790 

.15885 

.1U1482 

.13^71 

.12901 

.12532 
J2286 
.12532 
.12901 
.13^71 
.14482 

KjV B'-iC. -2.^ 

'-^«fi"**-    - - MHHHi 



ff 

/ 'y 
. C 

Report Sc 

1    : )    • 

>.  H107-O12 
IC-120 RESTRi k ■c 1 Fac« -f S  f 

i 
:    '1     •■ ,■■ r : m^'M 1 ■     ■ iPlÜiiiii^ ;il:Ü M^d:ii M. !.:.':      .  !    . /^Ä Jg 

, i:, ■: & &rf /ffciy/.kit ^ S %kU/s ■  i!>//tftf>^ ^' j,:; ;■,!,: ^^ J/|. 

\u\\ 
•■•; Tf-H -:■:- fV rrti :•-■  MM 

:...:., „.. 1  .     I'   ' ....|M:.|.. .MM. 

M M i    M        *:    i    M i 
M: i 

I, .  ; 
+ •    ; :" -.-M-I4 - M . 

, M|..; 
'M:|M' j 1 J ' 

— - 

*:ii 
Üf' 

■    ■ M      • • MM:   MM 

rf1 MM" :r 
,'. 'i , M M.:! M;1 

'■\--\-... 

■ T. 

■:;-|---r 

1 

: 17*' 
I ! 1 i ; ' r ' 

M '       ■ ■ M 

jfff r4
L 

TT'" 

i 

.^. . 

i M ' 

.    . i 

M.'f 
:.    !  ■ 

■•1    ' 

■ i ■ 
: M 

i   '   I   '■ 1..   1 

■r i.M 
:jj.:   . 

■j&\ ■ i '■'./ i "■ l'f        ^ Pi -•   > !   : ;:; :;^::iM ■:M :^   ■::: "Mi'M 

'■  ■,:.;; 

:  :  i      < H^1* 
" • M y^li. 

M?1TM: 

Mil   iiM 
;:"-|-J-' 
:     1     ' ;      ' 

:. .' 
:':T -::fy- i   I 

M , I 

1       ' 

■ * ■ ■ 1 i 1* 

1 ■ y 

M 1 
iü. MM 

^v.:' 
Lti 1. ' ;4^MM- ;;.. 

I :: 
MM!'': 
HM   
::  .1 

1    ; 

M ' 

 \ o.: ^i_ii 4 :-. 
1 ■ ■ *. '    ■   I   1 

' '.\V 
XM, :;^i 

M'! i ! t|Ti Mtn:::- 
: *!    ''' 1 

*~i"r* ::: L 
!:,(';•': 

xijt MM .:■ 
)    1 

■/ 

'.:'.: M'M i ■ - f 
t'   : -G/    >."i.'M ^^ ::,:;.:   : .     IM 

^LC 

-rrrj- ■t:1- 
Mil 

1    1    ' u 
ff ;^M: l.i 1 l'l i 

tifi iiii 
;i:; 

-■■*' 

:ii:,"' 

3V* 

' ,:: 
: M 
M  . d'Ailill MM 

lU.. -:';:' 

:-l -':: .,.■. 

^ ̂
-i 

TM! 
' n I 

I (+4 

(■M            i 

! 1 M- 

flj i 
4:1 

H -1 

■ 1 ■ t 

MM" 
■tr; t ii  .. 

MMTMM 
Mi,  : 

::.    Ml: 

'.'"r. 

: 1  , 

Jl ; 1v: 
TUL 

M,' i , . . Hi; 
4M. 

IM; '     '    1     . 

* - * 
4rr 

: M.: M .' 

:::|:tir 
: i ■' 

M 

J;,. ::::^
:. 

;  :; I:!:: 
' . ;   l ■ ' ; ' 

;.: i M 
■ h' 

ä i    ^ .\ ^ ,    . 1: ,::   IM,! ;       'IM;; 

' i .    Ly^t 

. : :  'L. :II:;! 

'-t-   ■ 

M^M^ M M i: ■it :■  I--:' 
M i:';; ■MI'- ;;M!'::; 

1        .   .   . 

--i- '— 

1     l>        ■ ^ 
; 1 i ■ 
^ 

.:u -' M 

1 
■■M:|-M. M-M: :-r; 

...:j SS    p. 

i 
i 

■ ■ | 

-•::■ 

' N 

N 
:■:-: 7 

M...M 

M M 

:;Tf 
i M' i. 

-'rfr 

■  1 

M j: 
ll 

.MI 

'.i 
.Mi 

:::: ;| 1   j ... 
M.    i 

■   i 
M!_i Uli 

s.         1 

■ .1.1 ''11 
iiit IJ!-... 

: i   ■: 
■!;; 

rtü 
1 ■ M lililiij1. MüP "s: : M; M: ; 

 i,-..V 

1 ^ 

i 
■:-|    - 

-     -^ 

i. . . ; 

(   ' : ■ 

.    ,.: 1 ;;i; tT;' 
IM: 

M M 1 

Mi; 

-;[• •MT 

IM; 

, ■ •* 

Hi 
; M ft 

*  '  1  ' 

M: 

IM; 

JJi: :r- t-M 

i    '    i       M 

;'; 
;.■■■ i;;' "'!; 

— 
I ! ' ' 

Llji. ;.': ;!:!t: :i 
--r 

! .' M 

MM 

\ 

; 1, 

"       I M M 

M   : I 

1 '   'J ! ■ ; . 

.M.jMM MMjM ...        ... 
M    1 M M I     ' : : i : 

M    1 
'M!   ■ 

,,., 
X - t • t . 

IP -je* 

V.i:; j 

■ ■ 1 
i 

1  ' " " 

M:! 

'— rt- 

f '; 
'Ml 

f ~ ... -. :.;;.:. 
MM 

MM X M; M 

X Sii 
:r: -l-: 

'■'.      \      ' 

M '   (   M . 

* t-rf |-:: I; ;; 
;L- ;:jr 

MM: 

i * 
—-t—i 

• ' 

r4 
:;:; il;i Mi^ 

: M: 
■ 1 -1 

M    1 M ,; 

■'   i): 
X*0 

■   i ■ 
, 

:^ -iii' - *- ■titr 
* ■, ■ '..l^i ij!i liii. .'M!:.!: ■Hff ;-[ X f.:. 

1 
i MM|M   • ':•: M M M 

■   ■   1 ;.;:  ;!]! :.;. 'iii 
■ 1' 

MMjM" :l 
i    '■ 
I      ' 

t  ■ 

.  1.:: i : 
■■: 

ÜMt  :  ; 

•-M 

........ : M 
:, :fr 

.Ml 

il-'i 
' 1 ■ ■ 

M ' 

:  :    ^ 

_--.. 
■• 

  ,;:! 
.... TT-^- 

':" 
MM -ftn 

Ij;; Mii 1 M M 
IM.' .   . 

:-''': 

*-/xd 

/ 

■»'■»111 



- 

L   . .        .:2D 
RFPORT NO   E107-012      FAIRCHILD  AIRCRAFT  DIVISION 
KEPOKT   NO.    MWgWg or  r*IWCHII.D   KWOIW«  »   AtHriAS*  €X)BrOKATIOM 

f 
JS2RS_ 

^ 

Subject:— 

< > 

V 

XO-120 rWKTAHKD    BT I gmcigp BT 

BASIC ABRQDTHAMIC DiTA 

PAGES    PAGE   /X3 

awmofp BT 

DATE            7JJUM~ 

REVISED  

PABT II-A-5A-« 

«.  AURODTIAHIO IQHC» G0B1TIQIMTS 

Harinc previously determined ths lift and dra^ characterIttlo» 
of the fueala«#, it la desired to reeolre the foroee late co»- 
poaeate parallel aad perpeadioular to the airplane thruet line. 
To do this aereral relation« unet be determlaed as helovl 

% 

S  = 
q^a 

«I »a 

'a • crev naoelle frontal area la sq.ft. • ^8.8 

Pn a ore« naoelle plan area la sq.ft. « U5O.O 

SQ S erev nacelle side area la sq.ft. S 271.0 

0Zg *   HB   Dg , ^-s. %» Z» are foroee oa the ore« nacelle 

«lpa 

^(erew nacelle center line) s ^ (orew nacelle refereaoe liae) m<^f,L, 

8, « L, cos^T>L# / Dj ela «H ,,L> 

divldln« through to coefficient fora 
081 = JaL.. ooe ^ T»   -   3L 

«p • •       * 9 

^-H    OOS «*  ».l. 
- 0 r    4^ 

•lB ^ T.L. 

sin <?(■ T.L. 

^ oos •< T.I». - a 
q »B 

sla-rf#L# 

cos «'T.L. " ^r    -%*-      "^«T.L. 
'n 

The following pa^e present» the calculation« neoeseary to determine 
Cjr  aad Ov . 

A plot of Ojr    aad C- rersas —< j^L^ is presented in figure 82 

FA- ROC-"^ 
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f. Pltohime Moment AnalyBlt 

The pitching moment coefficient of the crew nacelle 
alone about the quarter length point are obtained 
from wind tunnel data of reference (2) where 

=% « 
3M 11       -   Oy " crew nacelle on    " crew nacelle off 

Value« ttaua obtained, converted to the quarter length 
point of the orew nacelle and based on orew nacelle 
planform area and orew nacelle length are presented in 
figure 63 ae 0^ vereue c< n. 
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*•    T»wiPg Moment Aaalyla 

The  crew nacelle yavlng moment   coefficientsar«  obtained 
from fuselage pitching moment  data of fig-are 123,   reference 
(l)  for a crew nacelle fiaeneee ratio of 5.80 and ar# baaed 
on ere« nacelle length and  aide area. 

The crew nacelle aide force coeffloienta are obtained from 
fuselage lift coefficient data of figure 115 reference (l) 
and are baaed on erev nacelle eide area. 

It la aaaumed that the drag coefficient of the crew nacelle 
at email angles of yaw are the  same aa  those at email angle« 
of attack ao that for   y!    s    ^ TL  (amall anglea) 

yi.i...j,;^CTi.j.jii.fcwiM|i^iyjri^pri.iiii 

^ in yaw     s      ^ in pitch 
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Thl« ••etlon pr««enta the calculations for dataralninc 
th« a«rodynamic characteristic«  of one 'beoa.    AJ.1 oo»ffial>ntii 
in thl« »teuton art ^>—d on an TO» of tb> boo« 555, UHSr 
planfora. frontal or «Id« ar*« a« nceoflvarjr) and no attcapt 
la aad« to eoiir«rt the coefficient« to vine area.    Coefficient« 
are bated on varlou« boos areas a« fellovat 

0I>B 

Lg/q ffc 

»8.2511/* ^b Lt 

Xj/qffe 

»i.ajLfc/« ■b ^ 
0B/<l»b 

It ahoold be noted that all coefficient« are presented 
Tereue "^ and that   *< J.L,    S ^^ 

Total booa 0; 'Lji ODJ and Oik gg« Tereua ^ b are preeented 

la figure« 87, 88, and 91 reepeotlrelj. Figure 90 present* 
plot« of OXg and 0jB versus ^ f 1... for otaaraeterietios 
la jaw see explanation of Part li-V-6-c. 
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preaente a plot of boom lift coefficient rareue 
angle of attack of boom oenterllne for boom alone. 
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DATE 
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e.  nHAO AMALYSIS 

The dra« of the boon was determined by the i&me 
method of analyele aa reference (l), ualag the «ame 
generallied drag ourree. The rarlation of «mooth 
drag with angle of attack waa determined from figure 
118 for round fuselage■. 
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Subject: BASIC AJSOCnUMIC SASA 

PAGES PAGE    /73 

AmtOVKD   BT 

DATE 

REVISED 

7/9/U« 

PART  II-A-6-o 
BOOM DHAO AH1LTSIS  (On BOOM) 

ITB4 

Croaa aectlonal area (^b), 
Typ« of cromv  ■•etion 
Length (Lb)       --g - 
rinanemu  ratio •  yS ^ 

Speed/altlt id« for anaxjrala, 
Baynolda lumber 
Saiooth Ojjj from figure 117 reference (l) 

aq. ft. 

ft. 

mph/t%. 

OEBXRAL 

TOTAL SMOOTH Oj^ 
Utlng figure 118 of reference (l) 
(round) eonatruct a eurre of amooth 
CDB reraua << of booa center line 

UO.76 
Round 
68.1 

280/18000 
11.11 x 107 

**, 51 

.0798 

ftBMtoiijL kufcyau taA JlXmujUaaasam 

Allowance for roug^xnaaa due to rlret 
head«, dimplea, Inapectlon doora, gear 
doora, amall drain« and plug« etc. 
Percent of smooth drag 

Allowance for leakage through booa, 
engine compartment, etc. 
Percent of aaoeth drag 

Allovance for interference of wing- 
boom interaectioa 

Percent of eaooth drag 

Addition of coal to atreamlined body 
Oroea aectlonal area at engine £. 
Oj) due to cowl (on area abore) 

ODB 
Tairing for landing gear 

Frontal area, 
Ofi on frontal area 
AOpa 

FA- SOO-'L^ 

aq.ft. 

aq.ft. 

HO 

25 

30.2 
.015 

3-5 
0.1 

.0798 

.03192 

.01997 

.OO399 

.01111 

.0086 
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SuWeet—        BASIC AKRODTHAMIC DATA 
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REVISED    1 

PART  II.A-6-o 

c . 

j                                                              BOOM DHAG AHALTSI3   (Omt BOOM)     (Oont.) 

IT1M amuOi 
\ \ 

|     S^alpM«       (Oont.) 

Radio altimeter antenna   A Ojjg .000S7 .00259 

ITT antenna      £> Oj)n 
l     Sn^lne cooling alrTcovl flap« eloaed) A Op- 

.0001 .00096 
.02370 

Oil  cooling air  (flap  closed) A Cjjg .0058 

i             TOTAL  ^Cßg DÜS TO R0UÖH»SS.  LiAZAOB. 
NISOXLLAnODS KfJlFIOMt .10«6U   I 

This  ^ Ojw le added directly to flgare 
1     ae a constant Increment at all angles of 
|      attack 

|             TOTAL 0^ AT ZJffiO AIOLI OT ATTAOX .\E8kh   1 

5ot«!     CDg abore Is based on maxlmom cross sectional area of the boom 
0DB  •    »B /q »b 
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DATE    July 5. IS1*« 
REVISED  

PART   II-X.6-« 

.\- feoC- L'A 

•.   AmoDTMAMio TOROB ooBryioiiaTg 

H»Tln« d«t«ralned lift and drag of the boom, the for00m 
matt be resolred parallel and perpendicular to the air» 
plane  thrust line.     The neceesary relation* are tabulated 
bei owl 

C1>B ^B 

^B 

C«B 

4 ^b 

q Pb 

*'b 

■ boom frontal area in «q. ft. S UO.76 

p^ s boom planform area in mq. ft. s 31-2.5 

%    3 boom aide area in eq.  ft.    m 363.2 

I>BII ifit SB» XB. * force« 

^b (boom center line) • ^T.L. 

OlB   » % 00«   ^ T.L. * 0I>B -Ik- «In ^.j,. 

ox- •B 

The follovinn pace preecnte the calculation« neoeeaary 
to determine 0« and 0» aid figvire 90 preeente a plot 

of thee« coefficient« rereue (X >j;,i. i 
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REVISED  

PAHT II-i^6 
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t.    Pltohlnjr Mom»nt  4^ 

The pitching moment coefficient of on« boo« »lone about 
the quarter length point of the hooa «ae determined from 
wind tunnel data of reference (?) where 

GMB * 
0M (wine, booae, and rertloal tails from the wind 

tunnel data) - 0M (ooaputed raluea for win« 
and rertioal talle from referenoo (3}} 

Value* thus obtained include any interferenoe effect« 
and are for two boons. 

Coorerted to the quarter length point of the boo«, 
and based on one boom area, and boom length, figure 91 
on the following page presents the rariatlon of one 
boom pitching moment coefficient rersus angle of attack 
of the boo*. 
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g.  Tawing Monent Apalyi« 

The boom yawing moment coefficient« are obtained from 
fuselage pitching moment data of figure 123 reference 
(1) for a boom flneneee ratio of 9.U6 and are baeed cm 
boom length and aide area. 

The boom tide force coefficient» are obtained from 
fuselage lift coefficient data on figure 115 reference 
(l) and are based on boom side area. 

It ie assumed that the drag coefficients of the boom 
at small angle« of yaw are the same as those at small 
angles of attack so that for y» 3 "^H^ small angles) 

^ in yaw 
0ÖB in pitch 

m^utHivt****™^^'*1*'   *    M
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Horlxontal Tall 

It le the purpose of thle section to determine the 
aerodynamic characteristics of the Model XO-120 hori- 
zontal tall, power off. 

The characteristics as determined herein are the results 
of calculations and/or wind tunnel data.  All coefficients 
are hased on total horitontal tall area and/or chord and 
presented versus the angle of attack of the horliontal 
tall.  The relationship of the horizontal tall to the 
reat of the airplane is discussed in the downwash section. 
This relation is made hy us« of the following angular 
relationship. 

ht = ^TL * ^t - e ht 
where 

iht = ^-o0 

The final characteristics of the horizontal tall may be 
found in the following figure or sections. 

Lift 
Drag 
Polar Diagram 
Torce Coefficient 
Pitching Moments 
Tawing Moments 
Dynamic Pressure 
Downwash 
XIerator Hinge 

Moments 

figure ?5~ 
llgnre 94 
Figure 97 
See discussion section e 
Tignre  /3 
See discussion section g 
See discussion section h 
Tlgores /ao  snd   /<V 

figure     /0j 

JMBBW^i 
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a.    Horizontal Tall Dravlng 

Tlgare 94- on the following page presents 
a drawing of the horlsontal tall with all 
pertinent dlraenslons noted. 
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b.    Lift ig^aiJ 

It la the purpose of thle section to determine the lift 
characteristics of the horisontal  tail.    The  section 
characteristics as veil as the three dinenslonal  character- 
1 sties are determined for each of tho lift parameters. 

Lift Ourre Slope 

fot the flapped seotion between the finst 

8htf     •   286.2 «q. 't. 

Ahtf      -  (??0/l2)2      -    2.96 
286.2 

Hi Airfoil thickness in percent of ohord 

Trailing edge angle p   m 12,27° 

gap between elevator and stabiliser   s .625 in. 

gap ratio        flML        s      t68^ s     .OO53 
chord 117.25 

gap location in percent of ohord   ■      T!?I3Y     Z    55,5% 
117.75 

section    01^   a .0995    fig«*« U2 reference  (15)#oorreotlon 
from seotion data to sealed gap  .98 ,   figure UU    reference  (15) 
correction froa sealed gup to open gap   •  .855.figure U3 

reference (15} 

O1(H;   corrected for open gap   a .0955 x ,98 x .855   a    .O83U 

»   .696 

^tf    350/12 

figure U7t reference (15) 

n^        .0834 .3>« 

OL^ « .696 x .O83U a .0580 

for th» tip eeotlone outboard of the fineI 

K-V- bOC-l"^ 

t- 
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PART II-A-7-t       (Oont.) 

Aasum« that  the tip   «ectlon«  outboard of the tip« 
aot as a •ingle unit   10 that 

8ht0        a    60  .q.   ft. 

Aht0     =  lioo^ii . 1>l6 

Airfoil thlcknese In pvroant of chord • 1^ 
trailing «dg« angle f)   m    16° 

••ctlon «i^ • .0980  flfttr« U2 rafarano« (l?) 

^ht. 1.1.6 
.0980 

11.85 

JStSi     m    .300   figure U5  ref«rano« (15) 

OL^  « .JOO x .0980  « .029U 

for the eoaplet« horliontal tall» 

'^aklBg • weighted average based on areas vs obtain 

01^^ s .qnH » gg^ig i .Q^gQ » 60 • .0860 

CL^ht      S    .(y>80 x 286.g ^  .QgqU » 60    «  .O53O 
3^6.2 

Swaaary of lift gugj slop« data 
Saotlon Data Three Dimensional Data 

Between fins 

Oathoard 

Couplet« Tall 

.O83U 

.0995 

.0860 

.O58O 

.029U 

.0530 

Wind tunnel data, reference (lU) show« a (^  of th« ooaplete 
tall to be equal to .OU5O 0<- 

t-A- feoC;-^-"^ 
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The effiolenoy of the horltoitAl tall, ^ht i» thu« 

.0530     ^ 

Lift.eff«QtlTeneee Parameter 

For the flapped eeotlon hetween the fine» 

Klevator-chord ratio « 0e  a 3^»25 
<»ht   117.75 

•325 

•eo11 on^Z plain eealed  «-.615 figure ty  reference (15) 
correction from eealed to open gap • i.il figure 6 reference (9) 

t, S .070 for blnnt noee  figure 3 reference (9) 

where balance chord ratio et  s lU.lU  •  -»7 
o. 3«.25 

and   1/L.   •    g.7V2     «    .113 
0e 38.25 

eeetloa  ^Z/     open gap    •~,6l5xl.1>l    «-.682 

oi^    s    .O83U x .682   a    0O566 

Xeeualng that the three dlaenelonal ralue of ^ /j varlee 
directly with the percent of elevator epaa to the tail  epan 
■between the fine 

*7/      ■-.612 x .8?      S-59U 

Tor the tip  »ectlone outboard of the flnet 

A.« the eleratore are only on the eeotlon between fine,  they are 
coneldered to affect that eeotlon only and therefore the eeotlon 
and three dimeaeioaal ralue« of w/j for the tip eectlone are 
equal  to cero. 

Tor the co^lete horieontal tallt 

. 

m^mmmmm — in  ——*■ rrr 
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DATE 
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Takln« » vsighted avarac« ba««d on arsai w* obtain 

s    »058 x ,59U x 286.2 -f  .029U JC 0 x 60 
3^6.2 

.028U 

^X-     m -JSjJ     « -   .02«^     «-.538 
Olc^ .0530 

Wind tunnel  data, refarenoa  (lU)   ihova ^ht    for  the eomplata 

tall to equal-,5U5.       Therefore,  the wind tunnel ralua will 
ha used for farther analyele, 

Saannary of lift effeotiTanate parameter data 

Be  ween fine 
Outboard 
Complete  tall 

Saotlon data 

-.682 
0 

Three dlaaaalonal data 

-.59H 
0 

-.5»H5 

aownary of Lift Analyaia 

OLo^Ht   « .0530 

^ht/,   »-.5^5 

OLg, - (0L^ht) ^ht+ (OL^ht^htcT.,) X. 

OL HT » (.0530o<'ht) + (.0530 x .5^5 x «O 

OLH, S .0530o<'ht * .0289/, 

Tor all oaloulationa aaauae tall lift efficiency ^ ht * «85 
(from wind tunnel data). 

Tlgara ^/"preeente the rarlatloa of Or  for Tarloua elerator 

daflaotlone ▼araua angle of attack of the horlsontal tall. 

■-Aiifl|.PIHfp> J I ■■      HW* 
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c.  Drag Analyid 

It la the purpoee of thla section to determine the drag 
character!stioe of the horlsontal tall. 

In determining thie drag, the induced drag wa« fir at calculated 
for Tar 1 cue «^ ^ and cT^ and then added to the profile dreg 
for the eame conditione of c^ht and  ^e t0 ^t*111 *he total 
drag. 

Induced Drag 

Trom reference (li.) the induced drag la 

03)i HT 
^HT2 

'HT 
A  CI0T f A  ci#« 

where u.vaud w are fact ore obtained from figure 8 of 
reference 111) 
and Zi cl ie the Increment of section lift coefficient due 
to elevator deflection. 

A  «l. cl /. of. >05taJ'm 

The effective aapect ratio of the horlsontal tall for cal- 
culation of induced drag will not correspond to that for the 
lift analyaia heeause of the end plate effect of the vertical 
fine on the center aectlon. 

For the Center Section between Jine 

(^m) t   " (^kl  x      1 „ fro- reference (lO) 
^htf 1 + l.Se^Byt X 

Aaauming that the effectiTeneae of the fine as end platee ie 
reduced tj  reason of their chord being less than that of the 
horlsontal tail and that the effect Tariee linearly with 
values of this ratio from 1.0 to 0 

-**- -  97-5  r .«7 Oht 117.75 

*h»f 
s .572 
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Then 

(-——) 3   -572 x  .827      «   .U73 
Dhtf      effectlT» 

^htf       =    2-96 

(CD 1«,)      s (ÜJSSU!   x     L__ HI/  f ^Tg^ 1 ? 1.66 x ^73 

Or     \2 (V), -      XMI 
5-3 

If we ■•t/CD (SHI)f        « C^H*)/ 
^♦f «f feet IT« 

Then  ^ht*  • 5*3 C'01, dr*« »nalor«!«) 
effeetire 

Tor the Tip Sect!one 

Ae the end plate effect doe« not apply to the tip eeetlone 

Av«. x l.l6 (for j-lft and dra« analjraic) 
nt effectiTe 

l.l6 

Tor the Complete Horltontal Tall 

If we »et 

^ht effect IT« 

Aht ff tl  la the effectlT« aspect ratio of the horlsontal tAll 

for drag analyeie 

where for any ^ ht 

mm 
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-HT 

V0 

Than 

^I 

^  (^  ' 

v (: 
3H6.2 / 

0520 

3^ 

X   ^ 

5.3 

0^2    (»02?^    x    JO^  ^ 2 

1.16 
^öSTg -A. 

O», lHT 44 6.16 

and 
^t. «    6.l6    (for drag analyal«) '•ffeetlTa 

Aaauain« that tha ratio of h,(aff«otlTa) to ^hif(-ff,etlT,)
,f111 b# 

tha «ame as ju 

*htf 

^•affaotlTa   * »'T l>htf .^f^tiy, 

^♦f affactlra   *    5-3 « 9.8125   « 52.0 ft. 

than 
>. affaotiT.     *    .«7 x 52.0   a U5.3 ". 

Bht affaotlva 

»ht 

52.0 + 8.333    • 6O.333 ft. 

.7»* ^.3 
60.333 affaotlva 

Troa fl«ara 8 of refaranca (ll) for a tap«r ratio of 1.0 

n       a .987 
▼        3 -.0052 

v       • .006»» 

KA- &O0-"M> 
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^T    \  6.16 x .987  /  V 

4- ((.0568/,)2 x ,0061*) 

ODJ    2 .0523 ^2 - .000295 OLj^ /• ♦ .000021 J,2 

Oalcmlfttlon« of Induced dra« for TArlou« angle« of attack and 
elrrator deflaotlona ar« mada in the table» Immediately follovin«. 
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^2    0° 

.05S3( «lii)2 Our ^t %T 
-.000295 < 
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e.    Aerodynamic Tore» Oo«fflci«nf 

Ta« aerodynamic fore« coefficient« ^Xm "^ CJ6JI- 

are aeauned to be noaerleally equal to 0^^ and   sf ht 
Or      reepectiTely.    Thle approxiaatlon it» experiBentally 

Juetlfled and considerably reducee the amount of labor 
required to balance the complete airplane. 
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7rom aTallabl« data the aarodynaaalc center location  of   th« 
horliontal tall,  flapped or unflapped,  ie eetlmated to b« 
located at  .i?5 «ht« 

Tor the flapped eectlon between the flnet 

7or a «ynmetrloal airfoil the seotion pitching moment with 
elevator» neutral is tare. 

Section pitching moment« due to elerator deflection are 
ohtalned from figure 1 reference (8) for o«   a «^ 

Oht 

«m /#    = -.00S1       <*£      « >.60 -S< 
<*</; 

*.    s -.0135 

Sine • ou j     and cXo^    are cloeely related,  the prerlouely 

325 determined ^^    for 0 

«•b 
gap ia ueed to eetlaata OB ^ . 

• 370 
and open 

«^ht/,  «-.0135 x*.682 • -.0092 

Corraotinc to three diaa&tional data hy the method of refereaoe 
(11) where 

%» ^  =1 o%t /, 

I • .956 figure 7 reference (ll) for A^^ « 2.96 

OM ro/. « .956 x -.0092 

fgr the tip eeetion ouVboard of the fin»! 

The pitching moment of an unflapped eyaaetrioal airfoil ia 
equal to «ero 

for the oonglete horitontal taili 

Taking a weighted arerage haeed on area» w« obtain 

"•ta /. s '-^TfÄP*-*   * -0075 
»igore ^8 pre»ent« a plot of Cj^j, Torau» Of^ for -rarioua    o/^. 
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*•    Tawing Moment 

It  is asstUMd that   the horlsont&l  tall yavinc moment 
du« to yaw 1% nagllgl'ble. 
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Th« Talne of the dovnwash was calculated In the same 
manner as in reference (l).  Tbe computationa are ehovn 
in the table iamediately following. The geometric relatioxt- 
ehip of the horizontal tail to the win« la shown in figure 
97.  fhe incidence of the horisontal tail to the thrust 
line is 1.0 degree, so that t'^e angle of attack of the 
horliontal tail is 

^ht  = ^TL + l.OO - { are 

is always below the The upper edge of the wing wake 
horisontal tail, so that 

^/q « 1.00 

at all  times, power off. 

The Tariation in angle of attack of the horisontal tall 
with angle of attack of the thrust line is shows in 
flgores/CO and^W for flaps retracted and extended, 
respeetirely. 
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DATE      J^lr   IS*«  
REVrSRD  

'/ 

1 

PAHT lI^A-7-1 

1.     «l^^tor gJMI Momanti 

In order to oheok the  computed value« of the hin«« moment 
parameter«,  the result«  of flight  ta«t« are analysed. 

Theee data were  Obtained from reference  (12).     The alrplan« 
wa« flown with engine« Idling (T© • 0}, f. nd flap« and gear 
down. 

The wheel force 1« given ty 

rw  « .359 o-.2 ».   <iht (OH, ^ ^ + ^cc^h») 

FA- Soc.-^.^ 

«here 

^t 

Let 

• 359    S elevator movement In radian« per foot of wheel 
movement for 0-119A  (M-105) airplane. 

* 38.25 Inch««, root mean aqoare elevator chord 

s    289 inche», elevator «pan of 0-H9A airplane 

a    dynamic prearure at tall,  taken to be equal  to free 
«tream q. 

OH.    «   ^^/.-CH.^^ht) 

»w * -359 ?8.2? « 28?  qht 0H 

1728 • 

Og   2  .01138 fyt 

«iht 

OH. CX ht 
oT 5L 

ht 
ht 

Since Cg  can he defined from the wheel foroe and the «peed, 

and c/0    1« known, It remain« only to ohtaln ^ht 
ln order 

to relate Cg  /* and On fX  .  There will he one «uoh straight 

line relationship of the two parameter« for each value of force 
and «peed.  By plotting «everal of these relatlonehlp«, a «erle« 
of line« will he ohtalned whoae point of Intereeotlon determine 
the aheolut« valu«« of the parameter«. 

I—HWM  mm* 
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| PAGES | PAGE    2./S 
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>    Su bjert:- BASIC ASRODTBAMIC DATA 

AFFHflYKn   »T 

,JATE   Juljr  9,   igl« 

REVISED         

PART II-JU7-1 

.> 

; j- hoc. - ^-^ 

The neceasary raluea of ■-< jjt :for the ^-H^A alrplana ar« determined 

from the estimated valuee of Part II-A-7-h» reference (l). 

Two additional check points from reference (13) are also coaputed. 

The«« were stall testa for which stick force, elevator position, 
and trl» tat) setting were observed.  The elevator position« wer* 
corrected to effective (from the standpoint of hinge moments) elevator 
positions at tero tat deflection from data on the effectiveness of 
the tab in reducing stick forces. 

The aforementioned data furnished eight lines, each representing the 
values of Cg r  and Cw ^  that would satisfy one of the observed 

• •      ^ ht 
datum. They should all intersect in one point which should than 
represent the actual value« of the hinge moment parameter«.  These 
data are plotted in figure 100. Although they do not intersect at 
a point due to accunolative inaccuracies in measurement, they do 
define a «mall area quit« well. 
at low speed where the angle of attack of the tail ia 
the value of C 

la particular, thoaa data taken 
11  define 

'EQJ     well, while those data taken at the higher speeds 

with smell elevator deflections define %* well. The encircled 

point represents the estinat« of the value of CH^ r »nd 0» ^ 

which is believed to best fit all of the observed data. The 
other point, enoloaed in a triangle, represent« the value of the 
parameter» aa eatlaated from aeotioa data.  It ia felt that the 
flight test data are the more reliable and indicative, eo that the 
values of the hinge —it parametei s used in thie report ar« 
taken to be defined by them. 

« -.0018 
d CH. 

dj# 

d OR. 

do*', 
2 -.0007 

ht 

Figure 101 «how« the variation of elevator hinge moment coefficient 
with elevator deflections and with angle of attack of the horlsontal 
tail. 
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PART  II-A-8 

) 

o 

FA; SO0-^"J> 

8.     SLBYATOH ÜAB8 

Sine« th« elevator tat« are Identical to those on the 
0119B airplane, all calculation« and figures presented 
in Part H-A^8, reference  (l), apply to the XO-120 air- 
Pl« 

All aerodynamic coefficiente are based on tab area, 
elevator area or horltontal tail area depending upon 
the item affected by the tab.    Tor convenience,  the 
important tab oharaoteristics are tabulated below as 
well as being shown graphically in the suamary section. 

ffiJTATCa TAB AmODYMAMIO OBiHACTIEISTIGS 

STNBOL 

tab 

tab 

C 

0/ 

"•    t«b/of«tab 

1791 

ht/. tab 

* OLvj/iS. tab 

4 OH,/d^e tab 

d CH, tab/4 /e ^ 

^J6- J. tab 

TRIM 
TAB 

.0023« 

-.OO3U 

-.0060 

-.0385 

sPRisa 
TAB 

.00172 

-.0025 

-.0060 

-.0278 

—'iiijill.»JMW»jl IJIliW|lMlSiil..J- -:»»^<i ■    «.l"l«u mwui--  XI'IWIKIHII *fm 
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REVISED  
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PART II-A-9 

9. yertlol T*ll 

&OC .2-^ 

It 1» the purpose of this «section to determine the 
serodynamlc eharaoterletioe of the yertlcal tall of 
the Model XO-120 airplane , povor-off. 

The oharaeterietice ae determined herein are the 
reeulte of calculation» and/or wind tunnel data. 
All coefficient«! are for one vertical tall and are 
haeed on one Yertlcal tail area and/or chord and 
are presented Tereue the angle of attack of the 
▼ertleal tail. 

The final vertical tail character!etles «cgr he 
found in the following figure« or eeetloaa. 

Lift 
Drag 
Polar Siagraa 
Force Coefficient a 
Tawing Moment« 
Dynamic Preeaur« 
Sldewaeh 
Rudder Hinge Momente 

Tigure 105 
Tigure 106 
Pigare 107 
See dieoaaoiOB Section e 
Pignre 106 
See dleouesion Section g 
Plgure 109 
Pignre H3 



-- - ■ »w 

j   REPORT NO. ,   , Ä,«     FAIRCH IM)   AIRCRAFT   DIVISION 
RIO 7—012           "F   rAIKCHII.D   KNOIN«  *   AIRTLAWB   OOKPOItATION PAGES PAGE    i2£^-    1 

Mdrrn. 
1 

XC—1?0  |   rHKPARBD    BT                                                  1   CHSTKBU   BT Amrfrmo BT 
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RBVIseb  

PART II-A-9 

a.    yTtloal Tall Draving 

Tljrur« /^^ presents a drawing of one complete vertical 
tall lese ta'be.    Pertinent liaanalont ueed In thie 
analyele are shown on the drawing. 

-  bPC  ; ^ 
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/ 

L 

PAB« II-i»-9 

KA- SüL i^ 

b.    Crow Tore* Analyl» 

In the  determination of th«  lift fore«  of the Tertical 
tail,  th« »ectloa lift-curr« ilopa was obtained fro« 
reference  (7) and the three dimensional lift ourre slop} 
waa obtained from reference  (U).    The  eidewaah vaa eatlmatad 
by means of refernce  (5).     The use of the above oharaoteriatlea 
In conjunction with the 1/3? «cal« model test« of the XO-ISO 
airplane at the 5-?oot wind tunnel at Vri^ht Tield, reference 
(2)  determined the three dimensional   Ao(T^/Ajr    and th« 
vertical  tail efficiency /^yf 

Lift Oorrg Slope 
Section Data 

?rom reference  (7)  for flapped section«,  .OO5 or gap with 
blunt nos« profile rudder 

Airfoil 0l^rt 
crKt orb/0^* 

.0009 

.0015 

.0012 

.OBf 

.oau 

.066 

.30 
•30 
• 333 

.30 
• 30 
.30 

Sot 
-0 (V Tt «1 ■▼t 

: .086 

Three Dimensional Data 

7rom veference (13) 

Xff«etiT« Aspect Batio «1.09 3«oa«trio Aspect Batid 

»«©metric Aspect Hatio • (200/l2)g »2.79 
99.6 

Fro« reference  (l6)   for s«ro sweep, «ffaoÜT« aspect ratio • 
3.0U and taper ratio    ■ .U 

.c<Tt 
.O56O 
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The effectiv« lift curr« «lope of the Tertlcal tall 1« ohtaiaed 
from vlnd tiuuiel data of r«f«r«noe (2) a« follow«: 

1 Oi 

> 

* WTT 

dot yyT 

likJi       *n iTt 
d ^ ^ TT      8»      B^ ^- 1 - l£] 

dvy 

B»      V       dyy 

«w s   1UU7.25 «q« f*« 

s^t «   199.2     »q. ft. 

^t      -   .U68 fop 2U.7it 0.0. 
Bv 

d 0M\ 

d   ^/y, 

"^ Tt fJL2L\ 
\ 4 <^ / Y, 

-.002U reference (2) 

xO^LL 
/1- ii:\ 
\      d vy 

Ueln« the eetlmated ^alue  of fl^      from Part  II-JU9-^ 
d ^ 

d t 
a  .107 power off, flaps and gear up 

Sobetltutlng 

and the efflclenoy of the rertleal tall Is then 
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Lift Sff»atte»n»m* Paramatwr 

Th«  section ralus  of o</c    it obtained from figure U9 of 
referenoe  (H) 

*■' ■k- S'-iC - L'i 

^ ' <     »-,62 pleln sealed        for      er 
^ crt 

-333 lU.S» 

Correcting from plain sealed to open gap 

JL.  a 1.028  figure 6 reference (9) 

where k,,  «   */£     for plain sealed gap. 
and the balance factor Ix a «0395 

fro« figure 3 reference (9) for blunt nose control surface 

2L .30   and  t/2., s .121« 
«r 

Then 
^A «««„ ^r,  «-1.028 x .62 '^ open gap -.637 

The three dimensional value of the lift effectirenees parameter of 
the vertical tail is determined from the wind tunnel data of reference 
(2) in the same manner. 

V/yi U0C/7T       ^   B»       '    *   V dv^ 

A« 

A 5 
UL 

_d_0j_ 
d Oy 
d^rt 

dot 

■ot A«', 

&S 

Tt 

d OH 

/djOjL) 

C1 --#) 

(J-23L) 
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X 0-120 PRKrAHKU    iTT 

Subject :- BASIC ASRODTHAMIO DATA 

rHECKKP   BT 

PAGES PAGE    Ä 2 3 

AmOVKD   BT 

REVISED  

PAHJ II-X-9 

^ 

^d0F  ) 

A4r 

IX. 

-ÜJL «-.0013 
dir 

Substituting we  obtain 

ref«reno» (2) 

ASr    -.0013    ^    d ^ / 

Again u«lng the estinated. ralue of d 'T   a t\oj 
d y 

for povar-off, flap« and gear up 

^Tt^,.  «-.»♦«0 

Saamary of Oro>ii Toro« Analylt 

0Qo(rt       « .056 

^Ttir     «-.UgO 

"^ v^     • »75    for oro»« foroea 

00VT   «    ^^^^^   ~C0^Tt^vt^r    ^r 

Ooyt  • «056 ^rt  "♦• «056 x Mo  Sr 

OOy,   - .056 o(rx* .02(0 ^r 

^rt   C0TT    • .75(.056o(Tt> .0269 ^r) 

Figure 105 present« a plot of ^^TT T*r<ia*   ^Tt 'or ▼^rioae 
rudder tefleetlons. 

F.\ boC-l> 

'•»«•■•■■■«iwiii»« 
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t MODI xo-iao FHMTJLKmD    «T CHJTKgP   BT A1TBOTKD   BT 

Subjects ^SIO iJDlQDTaWClO D«-S4 
DATE «To-iar 9.» 
REVISED  

^ 

i 

-. 

V»* 

PAST II-A-9 

s. Drac Analyai« 

It la th« purpos« of this «eotion to dateraln* th« 
dra« character letIc« of the Tertlo»! 1*11. 

In detsrnlnlrv» the drag, the Induced drag ie firet 
calculated for varicuo ^vt's Rn<i ^r t0 obtain total 

drac« 

laäaoaA Jbsu 
from reference (11)   the induced drag le 

ODI YT ooyt2 

r ^»effectlre M 

OQyj       /.0Cr   T       +    ACOy« 

whereX   , ▼ and w are factor« ohtalned fron figure 8 of 
reference (11} 

^   « 1.00 
▼    s    0 
v   s    0 

^vt  effective     *    3.0*f 

•o that 

3.lUl6  X   3- 

Oo^j    «    .056c<Tt   ♦ .0269 ST 

^   '   5äfeö5   '■*****>* 

The oaO-oulatloae for induced drag are presented in the 
following table. 

^A- bOC. -1 -S 
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Subject ;- 
SA.3I0 AÄBQDISAMIO DATA. 

PAGES    PAGE     Z -S-S, 

ATTKOVO   BT 

DATE       Jttl7  9 »19^ 

REVISED   

PART IX-*-9 

Tt 

A 
3.13 

10 

(ULOTLAtlOMS TOR IKKJOMD nUg OF TIBTKUL TAIL 

.&. 

5 
tlO 
tl5 
t20 

20 
15 
10 

- 5 
0 
5 

10 
15 
20 

20 
15 
10 

5 
0 
5 

10 
15 
20 

20 
15 
10 

5 
0 
5 

10 
15 
20 

JI 
.O56 x 

.^ 

.0269 X 
(I) 

.175 

.2S0 

.560 

0 

J.135 

t !UOH 
t.538 

(5: 

00TT» 
(2)- (5) 

.538 

.269 

.135 
0 

.'SS 

.538 

.Sou 

.269 

.135 
0 

.uou 

.53« 

.53« 

.i»0U 

.269 

.135 
0 

.538 

i.135 
t.2ß9 
t.iiOU 
t.538 

-.363 
-.289 
-.09U 

.0»I0 

.175 

.310 

.579 

.713 

.258 

.12U 

.011 

.1»*5 

.280 

.»H5 

.5»i9 

.68U 

.818 

.022 

.156 

.291 

.»«5 

.560 

.695 

.829 

.96* 
1.098 

i ® 
C07T8« 

(D 
0 

.0182 

.072U 

.1632 

.289«» 

.1518 

.052H 

.0088 

.0016 

.032U 

.0961 

.1971 
•3352 
.508U 

.0666 

.015U 

.0001 

.0210 

.078U 

.1722 
»yam 
.6691 

.0005 

.02U3 

.081*7 

.1806 

.3136 

.M30 

.6872 

.9293 
I.2056 

m. 
cD 

0 
.0019 
.0076 
.0171 
.0303 

.0138 

.0055 

.0009 

.0002 

.OO3H 

.0101 

.0206 

.0351 

.0532 

.0070 

.0016 
0 

.0022 

.0082 

.0180 

.0315 

.<A89 

.0700 

.0001 

.0025 

.0089 

.0189 

.0328 

.O5O5 

.0719 

.0972 

.1261 

i - &2S   i t J 
MM 
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Subject:—.. BASIC AJtRODimMIC DAI4 

PAGES    PAGE   2 Jf3 

AjpraovKn BT 

DATE July 9, 19W 
REVISED  

PART II-i^9 

itaWt» Bai 
The profil« drag of the rertloal tall ha« been 
determined. In Part II-A-g-c of reference (1) for 
rarloue oomhlnatlone of an^le of attack of the 
vertical tall and rodder deflection«. 

fy 

■■-- feOG--^"^ —) 
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HI 
PAGES PAGE     'Z3*- 

XO-120 rKKrAJKD   BT I   CHTIOLO   BT AWTBOTKP   BT 

Subjett:- BASIC AmODTSANXC DA-TA 
DATE     ^7 9.   19M 

REVISED  

PAKT  I1-X.9 

ipm maam VkSk JMUL 

^7T f. (3) 
C<>VT 

(S) 
0%T %,        1 

0 0 
t   5 
i 10 
115 
±20 

.0061 

.0102 

.0171 

.0286 

.0503 

0 
.0019 
.0076 
.0171 
.0303 

.0081 

.0121 

.02^7 

.0^57 

.0806 

3.13 -20 
-15 
-10 
-  5 

0 
5 

10 
15 
20 

.OU57 

.0216 

.0127 

.0091» 

.0082 

.0119 

.0205 

.03^6 

.05>A 

.0138 

.0055 

.0009 

.0002 

.003^ 

.0101 

.0206 

.0351 

.0532 

.0595 

.0271 

.OI36 

.OO96 

.0116 

.0220 

.OUll 

.O697 

.IO76 

5 - 20 
15 
10 

'I 
5 

10 
15 
20 

.0»*23 

.0177 

.0103 

.0088 

.0083 

.0129 

.0223 

.0377 

.O567 

.0070 

.0016 
0 

.0022 

.0082 

.0180 

.0315 

.0489 

.0700 

.0*93           ! 

.0193 

.0103 

.0110 

.0165 

.0309 

.0535 

.0866 

.1267 

10 -20 
-15 
-10 
-5 

0 
5 

10 
15 
20 

.0335 

.0112 

.0085 

.0083 

.0087 

.0150 

.0269 

.OU35 

.0621 

.0001 

.0025 

.0089 

.0189 

.0328 

.0505 

.0719 

.0972 

.1261 

.0336 

.0137 

.017H 

.0278 

.0*15 

.0655 

.0988 

.1»»07 

.1882 

r 
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IMTE 

REVISED 

Jaiy 9. 19*i 

PART 2X-A-9 

Figur« 107 present« th« rtrtioal tall polar dla^rai 
for rarioaa rudder doflootlons. 
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* 

DATE   J^-r 5*. 19M 
REVISED  

PART 1I-JU9 

The aerodjmAalc force ooafflolentt CxyT and Cu 

are »«Burned to be equal to Cj^^ and > T4.. O07« 

respectively. All coefficient« are c neidored to 

be iadependeat of angle of pitch. 
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PRTARED   BT CmCKgP    BT 

Subject:- BASIC AmOBVUMlO DATA 

PAGES IPAOE    2 39 

APTMOTKD  BT 

DATE 
REVISED 

July 9. 191« 

> 

PAHT II-A-9 

f. Tawing Moaent Abont Aerodynamie 0«nt«r 

It 1« th« purpoa« of thl» «0011on to dctarsln« th« 
yawing moment of the vertical tall about It« aero- 
dynamic center* 

-.615 

Trom figure 1 reference 8 

JLSt-   • -.007« 
4^r 4^r 

^ Jr Ort 
.333 

Using the prevloualy determined seetlon ' / ^r  from 

Part II-X-9-b we hare oUt% ^^   a -.01278 x .637 • ...00801 

eonTertlng the aeotlon pitching moment thue obtained to 
■eotlon yawing moment 

««»rt^  « OmSr  1 

•nj_ «-.00801 x JiiSi 9   -.00293 
200 

Correcting to three dlmenelonal data by th« method of 
reference (11) 

ST/,  *    I 0a»*^r 
X ■ 1.07 from figure    reference (ll) 

01__ ,  « 1.07 x -.00293 » -.0031H 
'T-,r 

Plgnre 108 present« a plot of 0g-._ Teraus ST for any 

'■«:Tt a« 0|j__ 1« constant with r*rt  for any äT,  0» 

being taken about the Tertloal tall aerodynamic center, 

located at the .25 cTt. 

T- ■ii.%mu" 
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subject- MßiojLj&omjwic Mp> 

PAGES PACE    Z-*/ 

AgggagB T 

^ 

DATE    ^«i3r...9.»..iM. 
REVISED  

PAHT   II-A-9-« 

This aeotlon contains th« estimation of  the 
«idwanh at th« rsrtloal  tails due to the win«. 
The results are  summarized herewith! 

Tlaps Up 

Flaps Down 

m       .107 

s  .072 

figura /(95" presaate a plot of <j-   versus t^  . 

The value of the dynamic pressure ratio is 
1.00 at all times, since the wing wake passes 
below the vertical tail«. 

'™: #""""''' 
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PAGES   PAGE   2 ^2. 

ArrBOTKD   BT 

DATE       M7..?» iM. 
REVISED _  

PART IX-A-9-g 

f- 

n <   . 

t-A- &oc-"2-l» 

ESTIMA.TIOH OJ SiatltiaH 

It «a« estftbliihad in r«far*ne«  (l)  th»% a raftsonftble 
•■tlmfttlon of the value  of  the  ■Idvwasb could he  ohtalnad 
from ref«raco«  (5 ) prorldit^j ft factor to account for  tha 
dlffaranca in tall  lan^th and wing ftapaot ratio was us*d. 
This factor wfta datarainad to ha ahout 0.66 for tha 0-82. 
It will ha taVren to ha tha aftma for the XC~120. 

Tha iaoraftaad inoidanoa of tha vine of tha XO-120 orar 
tha« for the 0-Z2 hac the effect of raiaing tha tail relatire 
to tha wing at any  given value of lift coefficient.    Thla 
change oorreeponde very cloeely to the change fron alA-wing 
to lovvlng configuration of reference  (9).     Therefore, 
the values of j^~   will ha determined fron the data for 

dy 
tha low-wing configuration of Tahl« Till of reference  (9). 

/t Configuration 

0 Low-Wing 
0' Low-Wing 
0'    Low-Wing 

Dihedral 

0° 
5° 
3° 

AT 
dy 

(raf. 5) 

• 09 
.21 

der ( XCJ-120) 

.059 

.139 

.107 

for tha flapa down oonfigorfttion, the data of reference (5) do 
not appear to h« reliable in the low-wing configuration, einca 
they indicate a nagativa value of ££-    Thl« la peeaihl« only 

if tha vertical tail le halow the vortex sheet froa tha wing 
which is iaprohfthl« for tha low-wing oonfiguratiom. 

Instead of attsaptiag to correct tha dfttft for the low-wing, 
flaps down configuration, tha ratio of 4. g" flaps down t« 

dtp' flap« up will he datarainad for the »Id—wing and high-wing 
d y 
canfigoratioas, and this ratio used to arrive at tha value ef 
d,-;r flaps down for tha XO-120. 

Mfc m 
  -w 
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PACES    PAGE    2.^3 

ArntOTKp BT 

DATE 

REVISED 

July 9,  19U« 

PAET II^U9-S       (Oont.) 

Configuration Dlhadral 2L ■tlWi fl9W> 
^ flap» up 

Hl^i - win« 0° .595 
Mid - win« 0° • 577 
High - vln« 5° .726 
Mid - win« 5° • 757 
Low - win« 3° .67 

Applying this ratio,   the value  of    A^~ ,  flaps down,   for  th« XC-120 

1« 
f 

»  .107 x .67    « .072 r 

1   KA- feoQ-Z-'A, 
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DATE      J^y?.!?1« 

REVISED                                                   1 

PART U-A^9 

h, Radder Hinge Moaentt 

The radder hinge moment« bare been determined la 
Part II-A-9-h of reference (l) bueed on eetlmatee, 
wind tunnel data and flight teet data of the 0-42 
airplane.  For oonrenlenoe they are aleo ehovn la 
the rertleal tail suamakrjr eeotlon. 

f\- £0L_ L  i 



r 
RFPOHT vn     Binrri»     FAIRCHILD  AIRCRAFT  DIVISION 

Mon«i. XC-120 CHKCKU)    BT 

) Sabject: MSIC A2B0DTKAMIC DATA 

PACES PAGE    2, -f 6 

Amormp BT 

DATE           J-'J 9a   Wlfc 

REVISED  

PART II-A-IO 

/y 

10. BpPDSa TABS 

Sine« th« i-udder t*l&« are Idantloal to tho«e on th« 
0-119B alrplan«, all calculation« and flguraa praaantad 
In Part II-A-10, rafaranca (l) apply to the X0-120 alrplaaa. 

All aarodjnaailo coafflclenta ara 'baaad on tab p.vaa, ruddar 
araa or vertical tall area, depending upon the Ite« affected 
tj  the tah. TOT  ooiwanlance, the Important tah oharactarletloa 
are tabulated below aa well aa being ahown graphic«; lly la the 
•ummary ceotlon. 

TAB ABBODTmf^  WWtmWlM 

SYMBOL ITXN TEIK SPRIIfl 1 

C(inJr tab 4 COTT/4 ft tab .00277 .00166 

^ o'r Ub 
40V*/rUb -.003U -.0021 

^^^r tab 
4 ^t/* ^ ™ -.00U3 -.001*3 

▼* <*T tab ..0608 -.036U 

FA; &OC-"^^ J 
uMimiMMiwui    1 
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PAGES PAGE Z + 7 

AmtOTKP BT 

DATE J^r 9» 

REVISED  

PART II-A-11 

K 

11. LAiJiro am 

This ■•ctlon prvsant« an atialyai« of th« aarodynMie 
cbaraotarlaticB of the landln« g«ar of the XO-120 
airplane. All the ooeffloients presented herein are 
for one main landing gear. 

Dos to the special configuration of the XO-120 airplane 
(with reaorable pack) a quadrlcycle type landing gear 
le necessary. Tlgare 110 preeente a rlev of one main 
gear. 

The final aerodynanle characteristics of the landing 
gear are presented In figure /// based on vlng area and 
free etream dynamic pressure. 

^A- &OC^"^ J 
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REVISED  

PART ZI-A-ll-« 

Figur« //^presents a front aad «Id« rlev of on« mala 
landin« £«ar.    Pertinent dim«n«ion« and area« naad la 
th« analysli of  the aerodynamic  character!«tic« ar« 
«hovn. 
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PAGES    PACK   2^0 

Arr»OTMD BT 

DATE        «^7  9.   I?1«. 

REVISED  

PAKT  Il-JUll-b 

b. iB^g ftimm 
Uslxtc the pertinent dimantiona shovn la flgtrr« //^ , 
»a analy«lo  of the draf la preaented belov: 

Tfisr 
front Lei 
froat La^ Oorer Plate 
plate area 
aagle Inclined to thruet line 
On baaed on plate area 

Kj of oorer plate 

Tront Le€ Wheel Torke 
frontal area 
0po baaed on frontal area 

Kj of wheel forka 

Dual Front Wheela 

type tirea 

aq. ft. 
degreea 

lh./«ph2 

aq. ft. 

Ih./saph2 

diaaeter of wheel« 
frontal area (2 wheela) 
D/W one wheel 
XX per aq. ft. frontal area 
Kx of dual front wheela 

Intarfarenne A Rwu-hneaa 
interference factor 
roogfaneee factor 
Kx due to interference 

A rouchneaa 

aq.   ft. 

Ib./aph2ft? 
Ib./aphZ 

wmn: 

10.7 
U2o 
1.0 

I.36 
1.0 

11" x 12" 
Low Preaa. 
2.83 
5.0 
3.09 
.OOO69 

£ amooth drag 
£ aaooth drag 

lb./«ph2 

10 
10 

TOTAL Xx TBGNT LXO Ib./aph2 

»tfr fcM 1 
eatiaated length expoaed 
frontal area 
0n   baeed en frontal area 
KX of U inch etrute 

ft. 
aq.   ft. 

Ib./aph2 

10.6 
1.0 

FA- &oC-Z^ 

.027U 

.003Ug 

.003U5 

.0069 

.0U123 

.0271 

' 
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diameter of wheels 
frontal area 
C/V one wheel 
KLaer sq. ft. frontal area 

Kj of dual rear wheels 

Interferenoe A Roughness 

interference factor 
rou^hnee« factor 
KX due to interference A 

roughness 

aiHXRAL 

ft. 
inches 
sq. ft, 

Ibs/ophZ 

6 
6 
3 
1.0 

ft. 
sq. ft. 

lV««ph2 ft2 

15 5" x 20" 
U.25 
11 
3-29 
.00071 

iVn^ph2 

$  smooth 
%  smooth 

! 
drag 
drag 

10 
10 

lh/sph2 

TOTAL Kx EIAfi LÄ0 lb/mph2 

Oasn Main Doors 
flat area parallel to air stream 
Rsjmolds Humhsr at l60 uph 

Q-Df  based on flat area 
KX 0f op«» main doors 

interference factor 
roughness factor 
^x due to Interferenoe A 

roughness 

sq. ft. 

Ih/ap^2 

95.8U 
22.U5 x  10O 

.0026 

%  smooth drag 
%  smooth drag 

lV^?h2 

100 
100 

TOTAL Ex OPXI DOORS Ih/^h2 

PA- feoG-1A 

     iu*mm*t"i>"m    ■ ■ -•mmsmi-i 

.00767 

.0078 

.00852 

.05109 

.OOO637 

.00127U 

.001911 
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ITXM 

Open Whggl V«ll 
area of  opening 
Cp    based on open area 
KX due to open well 

■q.   ft. 

Ib/aph2 

OEHXBAX 

IO6.5U 
0.1 

TOTAL Ex OPXH VSLL 

Kx front leg 
Kx rear leg 
EX open doors 
KX *h««l wl*  

TOTAL Kx OBAR 

TOTAL  CD &2AR 

lb/iH5h2 

.0278 

lb/«ph2 

.0272 

.0^123 

.05109 

,00191 
.0272 

.121U3 

.O32S 

The looetlon of thn drag centrold is shown In figure ///a« 78  Inobei 
belo« the thrust line and 206 Inches aft of the propeller disc. 
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ThlB •«otion presents the detailed analytic to 
determine the affect» of power on the aerodynamic 
oharacterlstloji of the unflapped via«. 

All oharaoterletioe are calculated as incremental 
affects due to one angina In operation at military 
pover and are all based on total wing area. 
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An analyst« of the effect» of slipBtrMta on th* 
pitching moment of an unflapped wine indloates 
that 1 in general, the effeota are negligihle. 
Therefore, it la aaeuned that the pitching moment 
oharaoteriatlca of the unflapped wing power-on 
are the aame aa for power-off condition. 

The increment of wing lift coefficient da« to the 
alipatreaa is computed in the following tablet in 
the aame manner aa in reference (l). 

The geometric parameter« naoeaaarjr for the calculation 
har« the following value«! 

hp     «  15.00 foet 

Tp     s   1.07 feet 

«^    ■  15.U3 f«et 

Tigur« //3  present» the variation of increment of 
lift coefficient dae to one propeller operation with 
thrust coefficient for constant vanes of angle of 
attack of the thrust line. 

l 

^MEC 



X0-1S0 rmtniw g3L 

tabicct > B&tIO AJHODTlMtlO IA«i 

: ,■' 

^ 

^ 

^ :3s!lBi 

,".•*' 

. - ^ ■ 

I 

i i 

6 

S 

©. 

f 

® SjS«^ 

® 

10 «> 

s ^f «1 

i * i 

i   i 

i  i 

d«*)« 

tv»fl,*j3]ij    ^j^jiiZJi 

C» 







/> 

£ö 

Haport Bo.  R107-O12 
MpdjBl X5-120 

•ir—j-j,^ 7/^-?-!?■ 

f.S-R 
FED PMÄ. <i3 

/^öi //J; 

•LA£i T.. Ofi &e#M!M/ MSÜm 
Veie&ßkrMBÜA/^ ■ j&*^/XK$r^s*X' kfjkjrt-jaäee\\\ ii- i ■■ 

wrw* ^■IIM      '    - 



Report »o. Ä107-012 
XC-120 :S Fk.Ci LZD Pm/te SO tf^l 

{y 



/ 

mmm 

K_ 

F 

• 

:: 

 ZT^r*     FAIRCHILD  AIRCRAFT  DIVISION 

MOP»!, XO-120 rnmrAKMB BT csmcKMD wr 

Subject i BASIC ABRODYKIMIC  DlIA 

PAGES PAGE   £^S' 

morxp BT 

DATE       ..MJLSJ   15M. 
REVISED  

?AHT II-B-l-c 

o.  SLIfSTRIAM KITECT8 PIT DHAQ 

The computation of the Incrementa of induced dra^j 
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the method a« outlined In Part II-B-l-o of reference 
(1). 

The reeult« are «hown graphically in figure//fto /// 
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f.   GHApAC!i;|ft|ST;qg is TAy 

The ohar*cterl«tlcB of the unflapned wing with power-on 
In yaw are considered to be the same as those of the un- 
flapped wing, power-off as presented In Part II-A-l-p 
taking into consideration the fact that the wing lift 
eoeffloient with power-on for the same angle of attack 
will he different. 
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This section presenta the detailed analyaia to determine 
the effect« of power on the aerodynamic characterlatlce 
of the flapped win^;. 

All oharacterlatlca are calculated a« Incremental effecta 
due to one engine In operation with military power and all 
ooefflolenta are based on total wing area. 
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The methods of reference (l) were uaed in the 
computation of the Increment of wing pitching 
moment coefficient due to propeller operation, 
presented in the foilowin« tahle. figure /£ S 
presents the results of the computation in 
graphical form. 
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b.  SLIPSTHl^M Sy/BCTS ÜM LIFT 

The increment of wing lift coefficient due to 
propeller operation !■ computed In the manner 
outlined In reference (l).  Oalculatlona are 
presented In the follovlng table and ahovD 
graphlcally In figure /z. ■f  • 
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The computation of the Incremente of induced drag 
coefficient, profile drag coefficient and total drag 
coefficient due to propeller operation folio« the 
method outlined in Part I2-B-a-c of reference (l). 

The reaulta are •hown graphically in figure« /£ 7, /* & f /2° 
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drag coeff ciente are reeolred Into X - and Z - 
force coefficients In the following table.  The 
rarlatlon of theee coefficient« with thruet co- 
efficient i« shown in figure« /J/ to/JJ laoluslT«. 
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f.  CHAHAOTKtISTIOS IM TAW 

Th« charaot^rlttlo« of the flapped win« with power 
on In yaw »re considered to he the sane a« those of 
the unflapped win« mm  preeer.ted In Part II-A-l-p, 
takln« Into consideration the fact that the win« 
lift coefficient with power on for the same ancle 
of attack will he different. 
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off ae determined In Part II-A-J. 
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The aerodynamic character!stloa  of the fuselage with 
power-on are considered to be the  »ame as with power» 
off and have b^en determined in Part II-A-5. 
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RRvrscn 

PART  II-B-7 

'y. 
: 

7.     POWP PLAMT 

Th« power plant inatallatlon for the XC-120 airplane is 
the same aa that of the C-1193 airplane and conalats of two 
Pratt and Whitney R-U360-2O engines. 

All power plant data shown in Part II-B-7 of refereno« (l) 
for the C-119B airplane therefore applies to the XC-120 
airplane. 

The ooolln^ drac of the power plant is included in the 
drag of the hoosts. 

for convenience the variation of normal rated and military 
rated brakre horsepower with altitude is shown in the power 
on eummary section. 
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Arnorrmo BY 

»ATE 

REVISED 

July 9, 19M. 
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g.    PROfl^fff 

The propeller engine combination on the XC-1P0 airplane 
is the earn« as that of the 0-119B airplane»  Therefore» 
all propeller aerodynamic characteristic« will be the 
earn« ae those shown in Part II-B-g of reference (l). 

It is to he noted that all coefficients are based on the 
frontal area of one propeller. 

Tor convenience, the aerodynamic characteristics are 
shown graphically in the power on summary section. 
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PART   II-B-9 

9. HQEIZOITCAL TAIL 

Thl«  section coTar« the determination of  the 
effecto of power on the  aerodynamic  character- 
iatioa of the horizontal  tail and the change in 
aerodynamic  conditions at the horisontal  tail 
with power on. 
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ft.    A1!R0DY1IAJ<I0  CHAHAOTgBISTICS 

It  la ftanum«! that  the effects of power  oa the 
chftracteriätles of the horltontal  tail can be 
repretented by an effective dyoamlc preeiure ratio 
and change  In angle  of attack.     The baeic aerodynamic 
oharaeterietica of the horizontal  tail are therefore 
taken to be the  same as for power off, as determined 
in Part  II-A-9. 

b.     DOWITOASH AMD DTHAMIO PRBSSUHE EATIQ 

The computation of the dovnwash and dynamic pressure 
ratio at   the horltontal  tall  due to propeller operation 
for flaps retracted IN carried out In the following 
table in the  same menner as in reference   (1). 

The geometric parameters necessary for the computation 
have the following values! 

^)        3    15.00 feet 

iht      •    U7.1    feet 

Tt      «       2.53 '««t 

The results of the computation for flaps retracted are 
presented in figures /34  to Iff  inclusive. 

1 

I 

    fl'i n ■>!■■.I U *«* 



' 

r ccyn 
— —'  1   IX. w I bU 

RCPORT WO.   H107»012 

XO-120   i JS2EÄ. 

FAIRCHTLD  AIRCRAFT  DIVISION 
or MBEMM «BBI * *IMX4J«M aaMMMan— 

gaaw».,.W- -fiBEMB-Bt- 

« ibjwtt > 
BASIC  AEHODTMAMIC  EATA 

P«rt   II-B-y-b 

/ iX 

( 

k 
■■> 

a 
V 

Hi 

s 

V 
N 

^ 

^ 

V. 

k 

0 

PACES PACE    3J5 

JACEBSSBLK- 

MTE 9VS9 3»   KM 
BKVISSD 

A'/C-   /3S 

*~T ■iwnpii '^"P" 



-:        --11- ■'-■•     '•'    '  ''"•   -"•*" 







1 

o 

f ■> 

Heport *o„  H107-012 
Model ': IC-120 

o 
RESTR'CTPn 

PiHilii 
Pa^e   ^/7 

.  '-  ■     .j-...'PW^^WWBWWWya*l'i l"-1"    "* ~jrmm"- 



: 

; 

/ fy 

■    v 

v 

Report >o.  R107-012 

-.v.- 

m 
-^ 7-3i<0 äIMS ''Afedfc Jnr-t^fl ii ^» 

,;4:Viri IM 

m 
.^Lt&faKd&tJiß'jä^^ 

/syrt^Kja 

iilii +1; • 

^K<4Z 
ii»ra.i*t ätiff ^i#|i«i "i^ft^f tf^ 

üiii 

LU 

rMmftl^ Pill 
Hü 

jtliaglfeMse: 

itnun Mj H illi 

IF 1. .jam;, 11 1     1 in   1 .iii. mm' 



/' 

is 

c 

H«port  Ho„  B107-.012 
Hodal XO-120  

rrif(;i':    ;;:r. ■:;:■ T^  1:.*,1'-' 
^a^-  ^/5 

vr+r+i 

raaz 

Lü::U:; .:!  '1 
I it j I;; 

I    'il;;':!"- 

^r/f?7^uä&j&i&Le '&F■ /fmi~Jr<**''#%vs^uämt 

I;!: 

/fiiC5£ 

ftr 
mm ̂  

Sf/d-" 

-. i 

[lllliMiiiiiiiiiiJ 

'—" '"WSKStBKtM luin ^.^...jyiiiiwwiwwwwwiwi.' .'..   ^   '   '- :—^^w ' jrm,1J^'" '.  " '' -"""' 



t 

/ y 

X 
() 

Heport  Wo.  K107-012 
Model XO-120 Res7^:CTt;i "" .5~^ Pag* /03  y, 3Zo 

-rnr 
■-^ 

!^? 
«£ 

/f/trts^^F aeytrneicA? 
r^*r t&vs&c 

vweprr AMK, Jet*. 

-m§m 

- 

-?^L ' 



REPORT NO. Rl07-012 

X 
MQBML XO-120 

PAIRCHILD   AIRCRAFT   DIVISION 
or rAiuiHii.D MsotffM » *iKri.A*K ciHronAnnn 

rgggAMP    BT 

j PAGES I PAGE    Jig/ 

CgCBCKMD   BT 

Subject i- .Msic..Aj3CcraAMic r^TA 
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PART II-B-9-b (Cont.) 

^ 

With  flapf  extended the  »llpstrsaai fall« below the 
horitontal   tall,   eo  that   the dyivr.ic preeaura ratio 
hae  the  constRnt value   of 1.00.     The  Increment   of 
downwaeh  le rather  Indeterminate,  but   1«  taken  to 
be one half the v^lue of dovnwaeh due  tc the incre- 
mental  wing lift due to propeller operation.     Tha 
following table preaente  the  computation of tha 
dovnvaah,   flaps extended,  and figure* /f *nd /■// 
■how the reeult« of the cooputatione. 
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PAST  II-B-10 

PACKS    VAGE    JZS" 

AVrROVTat   BT 
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REVISED   
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10.  SLSVATOa TABS 

The aerodynamic characterlatlo« of the elerator 
trim and spring tabs are oonaldered to be the same 
with power-on as with power-off a« determined la 
Fart II-A-10. Howerer, the rarlation of dynamic 
preseure at the horitontal tail (q^^) with power 
as shown in Pa^t II-B-9 mast be taken into account 
when calculating force* and moments dae to the trie 
tab and spring tab. 

The dynamic pressure ratio with pover on la the 
as shown in Part  II-»-9 for the horitontal tall 
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.Subject: BASIC ASHODTSAMIC DATA 

APPRO»Ttn   B» 
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REVISED      

PAST   II-B-11 

11.  TSRTICAL TAIX 

This •ection coT«rs the daterminatlon of  the 
effect« of power on the aerodynanio characteristics 
of the vertical tail and the change In aerodynamic 
conditions at the vertical tall w.'th pover on. 
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Subject:—. 
BASIC  AEBODTKA.MIC  DATA 

APPROVEn   BT 

IMTE JulX  5«   19^ 

KEVIsEP 

PAST  II-B-11 

a. ASBODTBMtIC CHA-BACTBtlSTIOS 

The effects of power on th« aerodyBanic characteristic« 
of the vertical tall are assuaed to h« repreaanted by an 
effective dynaaic preBsur« ratio and change in angle of 
attack.  Therefore, the basic aerodynamic characteristics 
are taken to be the same as with power off as determined 
in Part II-A-11. 

b. SIDSWASH AMD DT1AMIC PRSSSÜH1 RATIO 

The effect of propeller operation on the sidewaeh and dynamic 
pressure ratio at the vertical tail is determined in the same 
manner as in Part II-B-11 reference (l). 

These computation« are carried out in the following table 
for the case of tero yaw with one engine inoperative and 
the other developing take-off power for a number of angles 
of attack of the thrust line.  These data are presented in 
figare /^2as a function of true indicated airspeed.  It 
should be noted that, since rotation in the slipstream has 
been neglected, there is no sidewaeh since the angle of yaw 
is zero. 
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i 
Z 

SIDHCISH AMD DTIAJCIC PBISSUKB RATIO   (Cont.) 

The aldewa»h and dynamic pre«sure ratio 1« coaputed 
for rarlou« angle« of yaw for a gross weight of 61+,000 
pounds with taks-off power to hoth engines at a true 
Indicated airspeed of 100 miles per hour.  Similar 
computations h»Te been done for a gross weight of 52,U25 
pounds with military power to both engines at a true 
Indicated airspeed of 90 miles per hour. 

The results of the computations are presented graphically 
in figure« /z? »^d /S&    . 
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DATE 
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PAHT II-B-11 

^ 
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Oaloulatlon« are alto ahovn for aldawaih and dynaaie 
pr««aur« ratio at the T«rtleal tail for 5° yaw at Tj) 
for the airplane with paok on and with pack off. 

Configuration ▼D «0 
Pack on 313 "Ph .028 
Pack Off 331.3 "Ph .02k 
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July 9.  191*« 

PABT  II-B-12 

12.     HUDDKB UBS 

The aerodynamic  characterl«tlce  of the rudder trim 
and «prlng tah« are considered to he  the  same with 
power-on as with power—off as determined  in Part 
II-A-12.     However,  the Tariatlon of dynamic pressure 
at  the vertical   tail   («1^)  with power as  shown in 
Part  II-B-11  must he taken into account when calculating 
forces and moments due  to  the  trim tah and  spring  tah. 

The dynamic pressure ratio with power on is the 
as show» in Part II-B-11 for th« rertieal  tail. 
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The aerodynamlo character!«tleu of the landing gear ar« 
oonaidered to be the na^e with power on a» with power 
off and have teen determined In Part II-/I-I3. 
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